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= Po3pobuMO rpy «XpeCTUKU-HYINUKNY, MPOX0AsiM NO OAHIN BMMO3i 3a pas.

= Hanuwemo TecT, wob nobaynTn, Yn BiH NPOBAsOETLCA.

= [loTiM HanuweMo Kof, WO pearni3ye uen TecT, 3arnycTMMo BCi TECTU Ta AOoBeAeMO X 40 YCNiLHOro
NPOXOLXKEHHSI.

= Y KiHUi BUKOHAEMO pedakTOpUHI Ta cnpobyemMo NOKpaLUnTK Kog,.
» [Ipouec byge barato pasis NOBTOPHOBATUCH, MOKWN BCi BUMOrM He ByayTb YCRiWHO iMNIEMEHTOBaHUMMN.

* Po3no4yHemo 3 HanawTyBaHHA cepegoBuula po3pobkn ans podotn 3 Gradle Tta Junit.
= [loTim 3arnnbumocsk y npouec red-green-refactor process.
= 3aKkiH4YMBLUW HanawTyBaHHSA Ta po36ip Teopii, NpongeMOoCh MO BUCOKOPIBHEBMX BUMOrax ans Aoaarky.
= [licnga BCiX HanawTyBaHb NepengemMo 40 Koay — ogHa BMMOra 3a o4uH pas.

» HAK TiNbKM BCE BUKOHAHO, PO3rnaHeMO NOKpUTTS Kogy (code coverage) Ta BUPILLMMO, Y BOHO MPUUHSATHE.
Moxxnueo, OyayTb NOTPIOHI HOBI TECTW.
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Mew Project

Ea Java Project SDK: | E3 1.8 (java version "1.8.0_66")

# Android
3 Java FX Additional Libraries and Frameworks:
4

E3 Java
|:| @ Groowy

S Intelli) Platform Plugin

m Maven

Gradle

@3, Groowy
@ Griffon

2 Kotlin

3 Empty Project

Mew Project

Groupld [ tdd—javal ]
Artifactld | tdd-java-chD3-tic-tac-toe |
Version | 1.0-SNAPSHOT |

(o] (oo




HanawTtyBaHHA cepenoBuila 3 Gradle ta JUnit

B New Project X
dl

[ Use aute-import
[ Create directories for empty content roots automatically
o Use default gradle wrapper (recommended)

O Use customizable gradle wrapper 6 Gradle wrapper customization in script, works with Gradle 1.7 or later

O Use local gradle distribution

Gradle home:

Gradle JVM: ‘ E2 1.8 (java version "1.8.0_66", path: C:/Program Files/Java/jdk1.8.0_66) n

(o] ()

[*3 tdd-java-ch03-tic-tac-toe (O build.gradle :

£ Project =R
E3 tdd-java-chi3-tic-tac-toe (C:\Users\Puasson'|deaProjects\tdd-java-ch03-tic-tac
[ .idea

build.gradle

(& settings.gradle
[; tdd-java-ch03-tic-tac-toe.iml
i}y External Libraries

(&) tdd-iava-ch03-tic-tac-toe %

roup 'tdd-java'
version 'l.0-SHAPSHOT'

apply plugin: 'java'

sourceCompatikbility = 1.5

repoditories |
mavenCentral ()

dependencies |
tegtCompile group: 'junit', name: 'junit', version: '4.11°'




tdd-java-ch03-tic-tac-toe - [C:\Users\Puasson\ldeaProjects\tdd-java-ch03-tic-tac-toe] - Intelli) IDEA 13.0.

File Edit View Mavigate Code Analyze Refactor Build Run Tools WCS Window Help

e I 3anuLunIoCb CTBOPUTU NakeTn Ans

v 2 i D _#ir_#ar bna (0o D)
e .- T ' j
» Add Framework Support... E File e CT I B Ta p e an I 3 a I—l I I
b 3 Cut Chrl+X
[ Copy crri+c [ HTMLFile
Copy Path Cirl+Shift+C @ XSLT Stylesheet
Copy as Plain Text Edit File Templates...
Copy Reference Ctrl+Alt+Shift+C [§ii Resource Bundile

[l Paste Ctrl+V
> H Find Usages Alt+FT Mew Directory o |_ O = | #- -

b Patts GiieiE h B3 tdd-java-ch03-tic-tac-toe [(C sers' Puasson' |deaProjects\tdd-
Replace in Path... Ctrl+Shift+R Enter new directory name: ]
Analyze - — - - » [ .gradle
Refactor src/test/java/com//packtpublishing/tddjava/ch03tictactoe b [.idea
Add to Favorites » D gradle
Show Image Thumbnails Ctrl+ Shift+T m Cancel v s
Reformat Code Ctrl+Alt+L .
Optimize Imports Ctrl+Alt+0 v [ main
Remove Module Delete v D j_al.ra
Make Module ‘tdd-java-ch03-tic-tac-toe' . pac Ii'tp ublishin g td |:|| ava.chl
Compile ...va-ch03-tic-tac-toe' Ctrl+Shift+F9

P Run Al Tests' Ctrl+ Shift+F10 v O test

#E Debug 'All Tests' *r [ java

| T T S [E1 com.packtpublishing.tddjava.chD3tictactoe

[#] Create Al Tests'...
(% build.gradle

Local History
(%] Synchronize ‘tdd-java-c...ic-tac-toe' E gradlew
Show in Explorer 5] gradlew.bat
File Path Ctrl+Alt+F12 @ seﬂings.gradle
~ N
ELl Compare With... Ctrl+D . . .
I} tdd-java-chi3-tic-tac-toe.iml
Open Module Settings . .
Move Module to Group - External Libraries
Mark Directory As
& Create Gist...

Create new directory or package




TakoX NOoTpiOHI KNnacu anga TecTiB Ta peanisauil

B Create Mew Class *

Marmne: ['I'lcTacTueSpeci ] Tl

KEind: | C Class n
KN o

B2 Project x| 6 = | 8 I+

3 .gradle
[ .idea
[ gradle
3 src
[ rnain
£ java
7 com.packtpublishing tddjava.chi3tictactoe
£ % TicTacToe
[ test
£ java
[ com.packtpublishing tddjava.ch03tictactoe
£ % TicTacToeSpec
(#* build.gradle
B gradlew
EI gradlew.bat
(2} settings.gradle
[; tdd-java-ch03-tic-tac-toe.iml
il External Libraries

5 tdd-java-ch03-tic-tac-toe (T Users' Puasson'|deaProjects'tdd-|

» TicTacToeSpec — ong
TecTyBaHHS, TicTacToe — ans
peanisau,ii

» [lepeBaru BigOKpeMIIEHHS TECTIB Bif KOA4y pearisadil:

= YcyBaeTe MOXNUBICTb BMMNaAKOBOroO NakyBaHHSA TECTIB pa3om 3
production binaries;

= barato iHCTpyMeHTIB 30ipKM O4iKylOTb Ha 3HAXOMKEHHS TECTIB Y AeAKiN
source directory.

* [lowmpeHa npakTuka — maTtu NpMHanMHi 2 source directories.
= Kopg peanisauil mae 3HaxoguMTuch y src/main/java
= Kop TecrTiB - y src/test/java.

= Y OinblUMX NpoekTax KiNbKiCTb Nanok 3 KoAoM MOXe 3pocTaTtu, npoTte
BiJOKPEMIEHICTb peani3auil Bia TeCcTiB Ma€e 3annaTucs.

= |[HCTpyMeHTM 30ipku, 3okpema Maven Ta Gradle, ouikyoTb
BiJJOKPEMIIEHICTb ANPEKTOpI 3 KoAoM, AK nependadyeHo
naming conventions.



Po3pobka Tic-Tac-Toe

= BUMOTA 1: Tpeba po3noyaTtu i3 3agaHHsa MeX Ta Toro, Lo Bu3Havae invalid po3mileHHs
doirypw.

= Qirypa (piece) MOXxe NoMiLLaTUCb B MOPOXKHIO KOMIPKY OOLLKN 3% 3.

» P03i6’emM0 BUMOry Ha 3 TeCTU:
= Konu cpirypa po3miuieHa byab-ae 3a mexamu oci X, Buknagaetbca RuntimeException.
= Konu cpirypa po3miwieHa byab-ae 3a mexamu oci Y, BukmgaeTocst RuntimeException.
= Konu cpirypa po3milleHa Ha 3anHATIn obracTi, Bukngaetbcsl RuntimeException.

» TeCcTn BIiGHOCHO MNepLUOl BUMOIM CTOCYHOTLCS BanigaLil BXiGHOro aprymMeHTy.
= Hiyoro He ckasaHo npo Te, Wo NOTPIGHO pobuTtn 3 irypamu.



package com.packtpublishing.tddjava.chO03tictactoe;

import
import
import
import

org.junit
org.junit
org.junit
org.junit

.Before;

.Rule;

.Test;
.rules.ExpectedException;

public class TicTacToeSpec f{

@Rule
public ExpectedException exception =
ExpectedException.none() ;

private TicTacToe ticTacToe;

@Before
public final void before()

}

ticTacToe

@Test
public void whenXOutsideBoardThenRuntimeException/|)

exception.expect (RuntimeException.class) ;

{

= new TicTacToe() ;

ticTacToe.play (5, 2);

TecT

= Konun cpirypa nomiwaeTbcs 3a Mexi Bici X,
Bukmngaetbcs RuntimeException

= Y TecTi BU3Ha4yaemo, wo RuntimeException ovikyeTbcs,
KONu BUKIMKaeTbcsa metof, ticTacToe.play(5, 2).

= KOpOoTKkuM Ta NPOCTUN TECT.

» [ToTpibHO cTBOPUTU MeTOA play() Ta NnepekoHaTUCh,
LLIO BiH BMKMAae RuntimeException, konn X-
aprymeHT MeHwmun 3a 1 abo binbule 3a 3.

Cnig 3anyctuTn Len TecT TPWdi:
1) fail, 60 He icHye meToay play;
2) fail, ockinbkn RuntimeException He BUKMOAETLCA
3) successful.



[Mepwnn KPOK TeCTyBaHHS

[ Project '-'| 6 == | 8- I+ J?r'l'lcTacTﬂeﬁpec.java ® | (C) TicTacToejava X @tdd-java-chﬂ?r-tic-tac-tue X
3 tdd-java-ch3-tic-tac-toe (C:\Users\Puasson |deaProjectsitdd-ja package com.packtpublishing.tddjava.ch03tictactoe;
3 .gradle
1 .idea import org.junit.Before;
M gradle import org.junit.Bule;
- import org.junit.Test;
A& _ import org.junit.rules.ExpectedException;
(1 main [ public class TicTacToeSpec |
DJE‘-"E ERule
[E3 com.packtpublishing.tddjava.ch3tictactoe public ExpectedException exception =
£ & TicTacToe ExpectedException.none() ;
[T test private TicTacToe ticTacToe;
Dm o _ _ fBefore
51 com.packtpublishing.tddjava.chD3tictactoe public final void before() |
Jf-',"h TicTacToespec ticTacToe = new TicTacToe():
' build.gradle }
E gradlew
Tezt
E gradlew.bat e S_ ) _ ) )
= . b public vold whenXCutsideBoardThenBuntimeException ()
(# settings.gradle
L"I tdd-iava-chi3-tic-tac-toe.iml | Click or press AIt+EnterL i . .
- | Java-c le-tac-toeam ption.expect (RuntimeException.class):
.
il External Libraries IE."' ticTacToe.plav ({5, 2):
¥ Create method 'play’
By Introduce local variable »




Peani3auigd

(& TicTacToeSpecjava ¥ | '€ TicTacToejava % | (* tdd-java-ch03-tic-tac-toe % m KO,U, MiCTMTb CaM|/||7| HeO6Xi,U,H|/||7| M|H||V|y|V| ans
pi;‘.kage com.packtpublishing.tddjava.chi3tictactoe; BNKOHaAHHA BUMOTIW.
public class TicTacToe | = [lig minimum cnig po3ymiTi skomora meHLie within
reason.
public woid play{int x, int v} { = Mwu He OJaEMO Yucna i HiYOro He NoBepTaeMo.
if k<1 || x> 3) | . . .
throw L OpIGHTyGMOCb Ha HeEBEJINYKI 3MIHU AYXe LBUAOKO
new BuntimeException ("X is outside board"):
1
1
1
Run TicTacToeSpec 8- L
2 a P E T = » 1 test passed — 15ms
}" ¥ @'I'lcTacTueSpec (com "C:\Program Files\Java\jdkl.8.0 &6\bin\java" ... 4+

8% whenXOutsideBe 15ms
Froceas finished with exit code 0O +




x?f??cTacTueSpecjava X

1C) TicTacToejava x {E}tdd-ja*.ra-chﬂ?r-tic-tac-tue »

package com.packtpublishing.tddjava.chi3tictactoe;

import org.junit.Before;
import org.junit.Bule;
import org.junit.Tesc;
import org.junit.rules.ExpectedException;
public class TicTacToelpec |
ERuls
public ExpectedException exception =
ExpectedException. none() ;
private TicTacToe ticTacToe:

@Before

pubklic final wveoid kefore() |
ticTacToe = new TicTacToe();

@Test

public woid whenX¥lutsideBoardThenBuntimeException()

{

exception.expect (RuntimeException.class) ;
ticTacToe.play (5, 2);

ETest

public volid whenYlutsideBoardThenBuntimeException()

exception.expect (RuntimeException.class) ;
ticTacToe.play (2, 5);

i

{

Test

* Llen TecTt Takumn xe, SK i nonepenHin, npore
NOTPIOHO TecTyBaTu BiCb Y.

Run TicTacToeSpec - L

D EIE 1 I ) ] tests done: 1 failed - 24ms

P |v Y TicTacToeSpec (com.| "C:\Program Files\Java\jdkl.8.0 66\bin\java" ... 4+

0 whenYQutsideBoi 23ms

| @9 whenXOutsideBoar 1ms| J&va.lang.hssertionError: Expected test to throw an instance of Java.lang.RuntimeException +

G + <1 internal calls> Eﬁ
at org.junit.rules.ExpectedException.faillueToMissingException (Expecte ava:184) B
at org.junit.rules.ExpectedException.accessslil(ExpectediException. 7ava85)

on at org.junit.rules.ExpectedExceptionsExpectedExceptionStatement.evaluate (ExpectedExvception. T4t IEI

= + at org.junit.rules.RBunRules.evaluate (FunRules. java:20) <18 internal calls: ﬁ

x

Process finished with exit code -1




& TicTacToeSpecjava ¥ | T TicTacToejava % | (® tdd-java-ch03-tic-tac-toe ¥
Pean i3a Lliﬂ package com.packtpublishing.tddjava.ch03tictactoe;
public clazz TicTacToe |
public woid play({int x, int v) |
if (<1 | x> 3) ]
throw
new BuntimeException("X is outside board"):
l else if (v < 1 |1 v > 3) |
throw
new BuntimeException{"X iz outside board"):
1
1
1
Run | Rerun Failed Tests 8- L
rER 2 EEE v E ) ] test passed — 1¢
}‘ v I@'Tna;l:s 19ms "
¥ (8% TicTacToeSpec 19ms 3

u £ whenYOutsideBoardThenRuntimeEx ception i
©] =
A ]
=]} B
= .
. i




Test

= Tenep Mn 3HAEMO, LLO Qirypn He OyayTb CTaBUTUChb 3a MEXaMu OOLLIKW.

= [lani nepekoHaeMocCb, WO BOHW OyayTb CTaBUTUCHL NNLLE B MOPOXKHI KNITUHKN:

@Test

public void whenOccupiedThenRuntimeException() {

ticTacToe.play(2, 1);

exception.expect (RuntimeException.class) ;

ticTacToe.play(2, 1);

Run (i TicTacToeSpec £~ L
PER i E IR ) 3 tests done: 1 fa
¥ | v U TicTacToeSpec (com.packtpublishing.tddjava.ch3tictactc "C:\Program Files\Jdava\jdkl.8&.0 &66\bin\java" e
128 whenYQutsideBoard ThenRuntimeEx ception 10ms
[ | (@8 whenXOutsideBoard ThenRuntimeEx ception Oms| Java.lang.hssertionError: Expected test to throw an instance of java.l +
1) whenOccupiedThenRuntimeException gms| * <l internal calls> =
at org.junit.rules.ExpectedException.faillueToMissingException (Exx :
at org.junit.rules.ExpectedException.accesss100 (ExpectedExcepiion. &
— at org.junit.rules.ExpectedExceptionsExpectedExceptionStatement. ev IEI
= + gt org.junit.rules.BunBules.evaluate (FunRules, Java:20) <18 interna —-
i
>
x Process finished with exit code -1




Peani3auis

private Character(][] board = {{'\0', '\0', '\0'}, = [ng peanisauii OCTaHHLOIO TECTY
] . .
('\ot, o, Noth, {0t PNOT, TNOTHE; 36epexXxemMo PO3MILLEHHS MOCTaBIEHNX

public void play(int x, int y) { iryp y macus.

if (x <1 || x> 3) { = [1pu pogasaHHi HOBOI (irypu Byae noTpidbHO
nepesipsaTn, Wwob micue 6yno HesanHsaTe.
|[HaKLWe — BUKMAATN BUKIHOYEHHS!

throw
new RuntimeException ("X is outside board");
} else if (y <1 || v = 3) {

throw

new RuntimeException("Y is outside board");
}
if (board[x - 1]1[y - 1] != '\No') {

throw

new RuntimeException("Box 1s occupied");
} else {

board[x - 1] [y - 1] = 'X';

}



" TicTacToeSpecjava % | © TicTacToejava * | (% tdd-java-ch03-tic-tac-toe %

package com.packtpublishing.tddjava.chl03tictactoe;

public class TicTacToe |

private Character[][] board = [{'\0", 's0', "N0'}, ['wO', 'AOD', '\b'}, {'%0', 'sO', "NOUR)
public void play{int x, int v} {
if k<1 |1 x> 3) |
throw
new BuntimeException ("X is outside board"):
} else if (v < 1 [| v > 3) [

throw
new BuntimeException("Y is outside board"):
}
if (beoard[x - 1][y - 1] != "AD") {
throw
new BuntimeException("Box i= occupied"):
} else |
board[x - 1] [y - 1] = "X';
}
}
1
Run Rerun Failed Tests L- L
PEBIR G T BN ———————— ) | test passed - 1
p“' ¥ @Tﬁls "C:\Program Files\Java\jdkl.8.0 66\bin\java" ... +
v @ TicTacToeSpec 15ms
u @ whenOccupiedThenRuntimeEx ception 15ms ~ Frocess Zinished with exit code O +
A (=]




PedakTopuHr

= XO4 TECTWN BUKOHYIOTbCH, KO, AELL0 HE3PO3YMINUN.
= Cnig BukoHaTu pedakTOPUHr ANS BiAOKpeMIIEHHA MeToaiB. Hanpuknaa, Tak:

public void play(int x, int y) {
checklxis (x) ;
checkAxis (y) ;
setBox (x, v¥);

}

private void checkBAxis(int axis) { chHKUIIOHaanICTb MeTO.U.y
if (axis <1 || axis > 3) { play() He 3aMiHOETbCSA!

throw
new RuntimeException("X is outside board");

}
}

private wvoid setBox(int =, int vy) {
if (board[x - 1]1[y - 11 != '\o') {
throw
new RuntimeException("Box is occupied");
} else {
board[x - 1] [y - 1] = 'X';

}



';kf,'f TicTacToespecjava ¥ | (E TicTacToe,java * III:E}“t|::||::|-jE|'.I'E|-::hl:lﬁ_?.--tin::-ta::-tn::u: ¥

package com.packtpublishing.tddjava.chi03tictactoe;

public class TicTacToe |

private Character[][] board = [['\0', '\O', "S\0'}, ['s\0', "sO', '"\0"}, ['\0', '\0', '\O'}};:

public weoid plavi{int x, int v} {
checkixis(x);
checkBxis(v):
setBox(x, v)»r

}
private wvoid checklxis({int axis) |
if {axis < 1 || axis > 3) |
throw
new BuntimeException ("X is outside board"):
1
}
private wvoid setBox({int x, int ¥) |
if (board[x - 1][y - 1] != "\D"} {
throw
new BuntimeException("Box is cccupied"):
} else |
board[x - 1][y - 1] = 'X';
1
}
1
Run TicTacToeSpec 8- L
> ﬂ% BE I +300E & ) All 3 tests passed
» v lfﬁ)'I'ln::Tau::Tu::-»:zSpu::u:: (com.packtpublishing.tddjava.ch03tictactc "C:\Program Files\Jdawva\jdkl.8.0 66\bin\java" ... 4+
@ whenYQutsideBoardThenRuntimeException T1ms
u @ whenXQutsideBoardThenRuntimeException oms ~ Frocess finished with exit code 0 +
il @ whenOccu piedThenRuntimeEx ception oms v




Bumora 2

= Tenep 6byoemo npauroBaT Hag BMOOPOM xoay rpaBus
= [loBMHEH BYyTM cnocid BU3Ha4yaTn, SSKU rpaBelb XoAUTb HACTYNHUM

= P03i6’emMo BUMOry Ha 3 TeCTu:
= [lepwuni xig mae ByTn 3a rpaBUeM, SKUKW rpae XpecTukom (X)
» HAKLWOo ocTaHHIn Xig 6yB 3a X, HACTynHUM mae 0yTu 3a Hynuk (O)
» AKuLo ocTaHHIn xig 0y 3a O, HaCTynHUM Mae Oyt 3a X

= J10 ubOro MOMeHTY MU He BukopuctoByBsanu JUnit's asserts. [1ns 1x nigkrnioY4eHHA BUKOHAEMO
CTaTUYHUM IMNOPT

= import static org.junit.Assert.*;

= Y Hawomy BMNagKy noTpibHO nopiBHOBATK ABa CUMBOMU: OYiKyBaHUN Ta OTPUMaHUK Bif
meTtogy nextPlayer().



Test

* [lepwmnm mae xogntn X @Test
public void givenFirstTurnWhenNextPlayerThenX () {
assertEquals ('X', ticTacToe.nextPlayer()});

@Teat

public vold whenlccupiedThenRuntimeException() |
ticTacToe.play(2, 1):
exception.expect (RuntimeException.class) ;
ticTacToe.play(2, 1);

press Alt+Enter L

_i}'L id givenFiratTurnWhenNextPlayerThenX () |
w

assertEquals('X', ticTacToe.nextPlayer())r

Create method 'nextPlayer’




Peani3auigd

* [Tokn Wwo noTpedun nepeBipaTU, YN XOOUTb pearibHUM rpaBelb, HEMAae

public char nextFlayer() |

return 'X';

i

Run

TicTacT oespec

- L

B & Zx+3+008 %
v @'I'lcTacTueSpecEcum.packtpul:llishing.tddjava.chmtictactm
@ whenYQutsideBoardThenRuntimeEx cepticn
@ givenFirstTurnWhenMextPlayerThenX
@ whenXOutsideBoard ThenRuntimeEx ception
(@) whenOccupiedThenRuntimeEx ception

ims
Oms
Oms
Oms

AR, Al 4 tests passed

"C:\Program Files\Java\jdkl.8.0 66\bin\java" ...

Proceas finished with exit code 0

T
+

=i

e oI [ &




Test

* Tenep MaemMo rnepekoHaTuUChb, WO rpasui MiHAOTbCS. [icna xoay X noBuHeH byTu xig O.
@Test
public void givenLastTurnWasXWhenNextPlayerThenO ()

{

ticTacToe.play(l, 1);
assertEquals('0', ticTacToe.nextPlayer()) ;

[

Run (i3] TicTacToeSpec £ L
P EIR G Z B R ) 5 tests done: | 2
¥ | v U TicTacToeSpec (com.packtpublishing.tddjava.chD3tictacte "C:\Program Files‘\Jawva\jdkl.8.0 &6\bin\jawva" ... &
L givenLastTurnWasX{WhenMNextPlayerThenQ Tms
u (28 whenYOutsideBoard ThenRuntimeEx ception 7ms| Java.lang.hssertionfrror: +
a8 givenFirstTurnWhenMextPlayerThenx oms ~ Expected 79 =3
128 whenXOutsideBoard ThenRuntimeEx ception Oms Ar:.r.ua]: 88 ) ]
128 whenOccupiedThenRuntimeEx ception oms sClick to see differencer _
= i
e
w + <1 internal calls> n
‘ + at org.junit.hssert.faillotEquals (isssrt.java:7£3) <3 internal cal
A + at com.packtpublishing.tddjava.chl03tictactoe.TicTacToeSpec.givenls
2 at org.junit.rules.ExpectedExceptionsExpectedExceptionStatement. ev

+ gt org.junit.rules.BunBules.evaluate (FunRules, Java:20) <18 interns




Peani3auigd

private char lastPlayer =

public wvoid play(int x,

checkhxis (x) ;

= [1ns Toro, wob npocnigkysaTu, XTo Mae

checkbxis(vy) ;
setBox (x, v);
lastPlayer =

XOOUTW, NOTPIOHO aeckb 3bepirat AaHi Npo }

Te, XTO XOOMB OCTaHHIW

TicTacT oeSpec

public char nextPlayer/()
1f (lastPlayer ==
return 'Q';

}

return 'X';

int )

nextPlayer() ;

B L
PEE L E T DB T ———)  All 5 tests passed - 10m=
lr" ¥ (@9 TicTacToeSpec (com.packtpublishing.tddjava.chl3tictactoe) "C:\Program Files\Jawva\jdkl.8.0 66\bin\java" ... +
(8% givenLastTurnWasXWhenMextPlayerThenO Tms
N & - - - 2 finished with exit code 0 +
28 whenVCutsideBoard ThenRuntimeEx ception gms rocess finished wi eX1t code
7] (8% givenFirstTurnWhenMNextPlayerThenX Oms =9
o8 whenXOutsideBoard ThenRuntimeEx ception Oms y
+] i K]
(a8 whenOccupiedThenRuntimeException Oms _
=[o} i
= .
A 1111




Test

= [lani 3anuwunock nepesipuTtn, yn nge 3a xogom O xig X.

= Llen TecTt Byae gapeMHUM, OCKiNlbKU 3aBxam byae XMbOHO NO3UTUBHNUM.
» Y Hac Hemae 3MiH peanisauil

public char nextPlayer () {
if (lastPlayer == 'X') {
return 'QC’';
}

return 'X';

» HAKLIO TECT NPOXOAUTb YCMilWHO ©e3 BHECEHHS 3MiH Y Kof, horo Tpebda BigKnHyTH!



Bumora 3

* [1pautoemo 3 npasunamMmu BurpaLly.
= Mu NOBMHHI NEpPEBIPUTU BCi BUrpaLLHi KOMOBiHaUL,T, | AKLLO OAHA 3 HUX BUKOHYETLCS, OrOSIOCUTU NEPEMOXLSI.

= [1ns nepesipKu TOro, WO OTPMMaHO MiHito ogHakoBuX doiryp, NOTPIOHO OrMsHYTU FOPU3OHTAarbHI, BEPTUKarbHI
Ta giaroHanbHi NiHil.

= TecT:
» BuaHauumo Bignosigb metogy play() 3a 3aMmoBYyBaHHAM

@Test
public void whenPlayThenNoWinner ()

{

String actual = ticTacToe.play(1l,1);

assertEquals ("No winner", actual);

}

» AKLLIO YMOBa NEPEMOr He BUKOHYETLCS, NEPEMOXLS HEMaE



Peani3auigd

public String play(int x, int y) {

checkAxis (x) ;
checkAxis (y) ;
setBox (x, V);
lastPlayer = nextPlayer();

return "No winner";

Fun TicTacToeSpec - L
rER E T B ) All 6 tests passed -
» | v @'ﬁcTacTueSpec (com.packtpublishing.tddjava.chD3tictacto "C:\Program Files\Jawva\jdkl.8.0 66\bin\java" 4
@ givenLastTurnWasXWhenMNextPlayerThenO 2ms 3
u &% whenYOutsideBoardThenRuntimeEx ception oms ~ Frocess finished with exit code 0
t = o) givenFirstTurnWhenMextPlayerThenx orms Eﬁ
%] o) whenXOutsideBoardThenRuntimeException Orms .
&% whenQccu piedThenRuntimeException Oms -
- ) H
o] @8 whenPlayThenMoWinner oms :
[



TecT

= OnucasLun BigNOBIOb 3a 3aMOBYYBaHHAM (NepemMoXusa HeEMae), crig noyatn poboTy Hag

YMOBaMW rNepemMorn. arest

public void whenPlayAndWholeHorizontalLineThenWinner() {
ticTacTee.play(1l, 1); // X
ticTacTee.play(l, 2); // O
ticTacToe.play(2, 1); // X
ticTacToe.play(2, 2); // O
String actual = ticTacToe.play(2, 1); // X

assertEquals ("X is the winner", actual);

Run

TicTacToeSpec

- L

=&

¥ W TicTacToeSpec (com.packtpublishing.tddjava.ch(3tictacto

@
@
L
o
o)
@
@

BEZT= +30@%

givenLastTurnWasXWhenMextPlayerThenO
when¥OutsideBoardThenRuntimeException
whenPlayAndWholeHorizontalLineThenWinner
givenFirstTurnWhenMextPlayerThenx
whenXOutsideBoardThenRuntimeException
whenOccupiedThenRuntimeException
whenPlayThenMoWinner

Tms
Bms
Sms
Oms
Oms
Oms
Oms

—— T tests done: 1 fail

"C:\Program Files\Jawva\jdkl.§.0 66\bin\java" ...

org.junit.ComparisonFailure:
Expected :X is the winner
Actual :Ho winner

<Click to see differencex

+ <2 internal calls>

+ gt com.packtpublishing.tddjava.chi3itictactoe.TicTacToeSpec.whenPlas
at org.junit.rules.ExpectedExceptionsExpectedExceptionStatement. eve
+ 2t org.junit.rules.RunBules.evaluate (Funfules.7ava:20) <18 internal

T
+

M
FATY

b eI [d



Peani3auigd

public String play(int x,
checkAxis (x) ;
checkAxis(y) ;
lastPlayer

setBox(x, v,

if (board[0] [index] ==
- - board[1l] [index]
" [insi BUKOHaHHS1 TECTY NOTPIGHO NepesipnTy, i) e
YN AKaACb Nropmn3oHTalsibHa J1lHIA 3aloOBHEHA
OAHaAKOBMMMU NMO3HA4YKaAMWU, TAKUMUN XK, AK Biﬂ, }

NOTOYHOIO rpaBLUA.

for (int index = 0;

}

return "No winner";

» 1o UbOro MOMEHTY HaC He LiKkaBuIio, Lo Krnanockb Ha }

the board array.

= Tenep NOTPIGHO PO3yMITN HE NULLE, sIKa KOMIpKa
NOPOXHS, ane U KUM 3 rpaBLiB BOHa 3aroBHEHA.

Run TicTacToeSpec

private void setBox(int x,

if (board[x - 1] [y - 1] !=

throw

int y)

nextPlayer () ;
lastPlayer) ;

int vy,

'\D'}

index < 3;

{

{

index++) {

lastPlayer &&

lastPlayer &&
lastPlayer) {

return lastPlayer + " is the winner";

char lastPlayer)

new RuntimeException("Box is occupied");

} else |
board[x - 1] [y - 1]

}

lastPlayer;

- L

=

B vFE Iz +iD@E
(em TicTacToeSpec (com.packtpublishing tddjava.ch03tictacto
=5 givenLastTurnWasXWhenMNextPlayerThenO
@8 whenYOutsideBoard ThenRuntimeException
=5 whenPlayAndWhaoleHorizentalLineThenWinner
=5 givenFirstTurnWhenMextPlayerTheni
o8 whenXOutsideBoard ThenRuntimeException
=5 whenOccupiedThenRuntimeEx ception
25 whenPlayThenMoWinner

Tms
Tms
Oms
2ms
Oms
Oms
Oms

)  All 7 tests passed -

"C:\Program Files\Java\jdkl.&.0 66\bin\java" ...

Process finished with exit code 0




PedakTopuHr

private static final int SIZE = 3;

public String play(int x, int y) { . OTpmmaHmm Koz He 000B’A3k0BO byae
checkAxis (x) ; doiHanbHO BEPCIEIO.

checkAxis (y) ; = BiH BUKOHYE CBOIO MeTy — 3a6e3ne4nTy AKoMora

lastPlayer nextPlayer () ; LWBMALLE MOKPUTTA KOAY.
SetBox “f‘r vy, lastPlayer); = HoBa Bepcis BUBena noriky Burpatly B OKpeMui
if (isWin()) | MeToz
return lastPlayer + " 1s the winner";
}

return "No winner":

}

private boolean isWin() {
for (int 1 = 0; i < SIZE; i++) {
if (board[0] [1i] + board[l] [1] + board[2] [1i]
== (lastPlayer * SIZE)) {
return true;

}
!

return false;



TecT

@Test . . .
public void whenPlayAndWholeVerticallLineThenWinner () { " Takox r|0Tp|_6H_o"|?|epeB|p|/|T|/| BUIrpaLliHi

ticTacToe.play(2, 1); // X BEPTUKAIIbHI J1IHII

ticTacToe.play(1l, 1); // O

ticTacToe.play(3, 1); // X

ticTacToe.play(1l, 2); // O

ticTacToe.play(2, 2); // X

String actual = ticTacToe.play(l, 3); // O

assertEquals ("0 is the winner", actual);

Run TicTacT oeSpec £ L

PER L EZE P E R ) § tests done: 1 fail

4] W TicTacToeSpec (com.packtpublishing.tddjava.ch(3tictacto "C:\Program Files\Java\jdkl.B8.0 66\bin\java" ... 1+
=8 givenLastTurnWasX\WhenMNextPlayerThenO Tms

u =8 whenYOutsideBoard ThenRuntimeEx ception gms ~ org.junit.ComparisonFailure: +
(28 whenPlayAndWholeHorizontalLineThenWinner oms ~ Expected :0 1s the winner =5
(80 givenFirstTurnWhenMextPlayerThen oms| Actual  :No winner 5]
=8 whenXOutsideBoard ThenRuntimeEx ception oms stlick o see differences _

ga 28 whenOcoupied ThenRuntimeEx ception oms fir
L whenPlayAndWholeVerticallineThenWinner ams . ﬁ'

3 =8 whenPlay ThenMoWinner Tms e e

. b Y + gt com.packtpublishing.tddjava.chlO3tictactoe.TicTacToeSpec.whenPlas

X gt org.junit.rules.ExpectedExceptionsExpectedExceptionStatement. evi

| + gt org.junit.rules.BunBules.evaluate (Funfules. 1ava:20) <18 internal




Peani3auis

private boolean isWin() {
int plaverTotal = lastPlayer * SIZE;
for (int i = 0; i < SIZE; i++) |

= 3arasiom noBMHHa ByTK
aHanoriyHa nornepegHin.

if {{board[0][i] + board[l][i] + board[2][i]) == playerTlotal) {
return true;

} else if {{board[i] [0] + board[i] [1] + board[i] [2]) == plaverTotal) |
return true;

return fal=se;

}
Run TicTacT oeSpec - 1
rER G E Tt DES ) All @ tests passed -
¥ | v @ TicTacToeSpec (com.packtpublishing.tddjava.chD3tictactoe "C:\Program Files\Java\jdkl.5.0 66\bin\java" ... +
(@8 givenLastTurnWasXWhenMNextPlayerThen( Tms 3
(88 whenYOutsideBoardThenRuntimeEx ception 7ms| FProceas finished with exit code 0
8% whenPlayAndWheleHorizontalLineThenWinner Oms =
(88 givenFirstTurnWhenMextPlayerThen Oms .
(88 whenXOutsideBoardThenRuntimeEx ception Oms -
i (28 whenOccupiedThenRuntimeEx ception Oms b
@8 whenPlayAndWholeVerticalLineThenWinner Oms i
. 25 whenPlay ThenMoWinner Oms
g @8 whenPlay ThenMoWi




Test

= [lani 3BepTaemo yBary Ha giaroHarnbHi kombiHauil. Cnepluy rosioBHa giaroHarb

@Test
public void whenPlayAndTopBottomDiagonalLineThenWinner () |
ticTacTee.play(l, 1); // X
ticTacToe.play(1l, 2); // O
ticTacToe.play(2, 2); // X
ticTacToe.play(l, 3); // O
String actual = ticTacToe.play(3, 3); // ©

assertEquals ("X is the winner", actual);

Run || TicTacToeSpec E« S

PEIB G E I+t ER T —— ] tests done: 1 fail

D W TicTacToeSpec (com.packtpublishing.tddjava.chl3tictacto "C:\Program Files\Jdava\jdkl.8.0 66\bin\java" 1+
=8 givenLastTurnWasXWhenMNextPlayerThenO Tms

u (8% whenYOutsideBoard ThenRuntimeEsx ception oms| oCrg.junit.ComparisonFailure: +
(1) whenPlayAndTopBottomDiagonalLineThenWinner 6ms| Expected :X 13 the winner =3
=8 whenPlayAndWholeHorizontallineThenWinner oms Act.ua]: :No win.ne_r 3
=8 givenFirstTurnWhenMextPlayerThenx oms sClick bo see differencer _

Sl 8 whenXOutsideBoardThenRuntimeEx ception Tms &
(28 whenOccupiedThenRuntimeEx ception Oms ) 111

3 =5 whenPlayAndWholeVerticallineThenWinner Ooms e

‘ '\.J ¥ . ¥ at com.packtpublishing.tddjava.chl03tictactoe.TicTacToedpec.whenlPlas

A @ whenPlayThenNoWinner oms at org.junit.rules.ExpectedExceptionsExpectedExceptionitatement . eve

| + at org.junit.rules.RunBules.evaluate (Funfules, 1ava:20) <18 internal




Peani3auigd

private boolean isWin()
int playerTotal = lastPlayer * SIZE;

for (int 1 = 0; 1 <« S5IZE; i++) |
if {({board[0][i] + board[l][i] + beoard[2][i]) == playerTotal) |
return true;
] else if ((board[i] [0] + board[i] [1l] + board[i] [2])
return true;

1 else 1f ({(board[0] [0] + board[l][l] + beoard[2][2]) == playerlctal) |{
return true;
H

playerTotal) |

}

return false:



Test

= TecT noBivyHOI AiaroHani

Run

TicTacToeSpec

@Test
public void whenPlayAndBottomTopDiagonalLineThenWinner ()

ticTacToe.play(l, 3); // X
ticTacToe.play(1, 1); // ©
ticTacToe.play(2, 2); // X
ticTacToe.play(l, 2); // O
String actual = ticTacToe.play(3, 1);

assertEquals ("X is the winner",

// 0O

actual) ;

- L

{

oo
=
x
X
?

B 2z +3p0E2

W TicTacToeSpec (com.packtpublishing tddjava.ch03tictacto 16ms

=8 givenlLastTurnWasXWhenMextPlayerThenO

=5 whenYOutsideBoard ThenRuntimeEx ception

=8 whenPlayAndTopBottomDiagonallineThenWinner
=5 whenPlayfndWheleHorizentalLineThenWinner

=8 givenFirstTurnWhenMextPlayerThenix

=5 whenXOutsideBoard ThenRuntimeEx ception

1 whenPlayAndBottorm TopDiagonallineThenWinner
=8 whenOccupied ThenRuntimeEx: ception

=8 whenPlayAndWheleVerticalLineThenWinner

=5 whenPlayThenMoWinner

2ms
Tms
Oms
Oms
Oms
Oms

Tms
Oms
Oms

org.junit.ComparisonFailure:
Expected :X is the winner
BEctual :Ho winner

<Click to see differencer

+ <2 internal calls>
at com.packtpublishing.tddjava.chl03tictactoe.TicTacToeSpec.whenPlas
at org.junit.rules.ExpectedExceptionsExpectedExceptionStatement. eve
at org.junit.rules.BunBules.evaluate (FunRules. Java:20) <18 internal

+

10 tests done: 1fa

T
+

ki
i

B el &



private boolean isWin{) {
int playverTotal = lastPlayer * S5IZE;

Peanisauia (aHanoriyHa)  for tat 1= 0: & < sIzm i

if ({board[0][i] + board[l][i] + board[2][i]) == playerTotal) |

return true;

} else if (({board[i][0] + bkoard[i][1l] + bkeoard[i][2]) == playerTotal) |
return true;

} else if ((board[0][0] + bkoard[l][l] + keoard[2][2])
return true;

playerTotal) |

}
else if ((board[2][0] + board[l][1l] + h-c-arﬂ[ﬂl] [2]) == plaverTotal) {
return true;

return false:

}
Run TicTacToespec 8- L
PER 1 E I E ) All 10 tests passed
» v (88 TicTacToeSpec (com.packtpublishing.tddjava.ch03tictactoe "C:\Program Files\Java‘\jdkl.8.0 66\bin‘java" ... 1+
(a8 givenLastTurnWasXWhenMNextPlayerThenO Tms
(88 whenYOutsideBoard ThenRuntimeException 7ms ~ Frocess finished with exit code O +
(88 whenPlayAndTopBottomDiagonalLineThenWinner oms Eﬁ
(8% whenPlayAndWholeHorizontalLineThenWinner oms E]
(a8 givenFirstTurnWhenMextPlayerThenX Oms _
(88 whenXOutsideBoardThenRuntimeException Oms fiar
(88 whenPlayAndBottomTopDiagonallineThenWinner oms ﬁ
(8% whenOccupiedThenRuntimeException oms
(88 whenPlayAndWholeVerticalLineThenWinner Oms
(88 whenPlay ThenMoWinner Oms




PedakTopuHr

private boolean isWin() |
int playverTotal = lastPlayer * SIZE;
char diagonall = "\0';
char diagonal? = '\0';
for (int 1 = 0; 1 <« SIZE; 1++) {
diagonall += board[i] [i]:
diagonal?2 += board[i] [SIZE - 1 - 1];

if ({(beard[0] [1] + beard[l] [1] + keoard[2][i]) == playerTotal) |
return true;
} else if ((board[i] [0] + beoard[i][l] + beoard[i][2]) == playerTotal) |

return true;

1

}

if (diagonall == playerTotal || diabnnalE == playerTlotal) |
return true;

}

return false;



@Test
public void whenAllBoxesAreFilledThenDraw () {

ticTacToe.play(1l, 1);

BVIMOI'a 4 ticTacTeoe.play(1l, 2);

r

ticTacToe.play(1l, 3);
ticTacToe.play(2, 1);

= O6pobnsATN CUTYaLLit0 MOBHOIO ticTacToe.play(2, 3);

: : ticTacToe.play(2, 2);
3adlOBHEHHA BCIX KOMIPOK ticTacToe.play (3, 1);

ticTacToe.play (3, 3);
String actual = ticTacToe.play (3, 2);
assertEquals ("The result is draw", actual);

Run TicTacToeSpec - L
PER L FE TR % S ———————————) 11 tests done: 1 fa
W W TicTacToeSpec (com.packtpublishing.tddjava.chD3tictacto T T o
- =8 givenLastTurnWasXWhenMextPlayerThenO 1ms|  grg.junit.ComparisonFailure: 3
28 whenYOutsideBoard ThenFuntimeEx ception Tms|  Expected :The result is draw
25 whenPlayAndTopBottomDiagenallineThenWinner Cms|  Actual :No winner Ep
25 whenPlayAndWholeHorizontalLine ThenWinner oms <Click to see differencex .
28 givenFirstTurnWhenMextPlayerThenx oms —
sls (88 whenXOutsideBoardThenRuntimeEx ception Oms| +/ <2 internal calls> i
(28 whenPlayAndBottomTopDiagonallineThenWinner Oms| & gt com.packtpublishing.tddijava.ch03tictactoe.TicTacToeSpec.whenhlll ﬁ
g" @ whenOccupiedThenRuntimeException oms at org.junit.rules.ExpectedExceptionsExpectedExceptionStatement. evi
x 1) whenAllBoxesAreFilled ThenDraw 11ms| * at org.junit.rules.BunBules.evaluate (EunBules. 7avar20) <18 internal
28 whenPlayAndWholeVerticalLlineThenWinner Oms
B 28 whenPlayThenMoWinner Oms o . _
Frocesa finished with exit code -1




public String play(int x, int y) {
checkAxis(x) ;
checklxis(vy) ; n n
lastPlayer = nextPlayer(); Pean|3aulﬂ
setBox(x, vy, lastPlayer);
if (isWin()) {
return lastPlayer + " is the winner";

} else if (isDraw()) f{ = [1oTpiOHO NepeBipnTN 3aNOBHEHICTb BCIX KOMIPOK.
return "The result is draw";
} else {

return "No winner";

private boolean isDraw() {
for (int x = 0; x < SIZE; x++) {
for (int y = 0; v < SIZE; y++) {
if (board[x] [y] == '\0") {
return false;

} Run TicTacToeSpec - 2
} > E VE =+ 3038 % ) All 11 tests passed
return Lrue: " o8 TicTacToeSpec (com.packtpublishing tddjava.chD3tictactoe "Ci\Program Files\Java\jdkl.8.0_ 66\bin\java" ... 5
' @8 givenLastTurnWasXWhenMextPlayerThenQ Tms
} 28 whenYOutsideBoard ThenRuntimeEx ception gms ~ Process finished with exit code 0 +
(=8 whenPlayAndTopBottomDiagenallineThenWinner oms =
28 whenPlayAndWheoleHorizontalLineThenWinner oms E]
=8 givenFirstTurnWhenMextPlayerThenX oms _
=l 28 whenXOutsideBoard ThenRuntimeEx ception oms &
(28 whenPlayAndBottomTopDiagenallineThenWinner oms i
»x 2% whenOccupied ThenRuntimeEx ception oms
x (a8 whenAllBoxesAreFilledThenDraw 2ms
28 whenPlayAndWheoleVerticalLineThenWinner oms
? (28 whenPlayThenMoWinner oms




private boclean isWin(int x, int y) {
int playerTotal = lastPlayer * 3;
char horizontal, wvertical, diagonall, diagonal2;
PeCpaKTOpl/lHl' horizontal = wertical = diagonall = diagonal2 = '\0';
for (int i = 0; i < SIZE; i++) {
horizontal += board[i] [y - 1];

= Cnig 3ayBaXuTu, LLO Hacnpasai He vertical += board[x - 1l1il;

. . . . diagonall += board[i] [i];
I'IOTpI6HO nepeBIpAT BCl KOMIPKN. diagonal2 += board[i] [SIZE - i - 1];
}

* Jlnwe Ty, WO BIAHOCUTLCA 40 Mo3uuil

. ) if (horizontal == playerTotal
OCTaHHbOI Cblrypl/l, LLIO 3Irparna. || vertical == playerTotal
| | diagonall == playerTotal
| | diagonal2 == playerTotal) ({

return true;

}

return false;

Run TicTacToe5pec - T
rPER GE ZE D E R ) All 11 tests passed
pﬂ' o8 TicTacToeSpec (com.packtpublishing.tddjava.chl3tictactoe "C:\Program Files\Jawva\jdkl.8.0_ 66\bin\java" ... S
o8 givenLastTurnWasXWhenMextPlayerThenQ Tms
u 28 whenYOutsideBoard ThenRuntimeEx ception gms  Process finished with exit code 0 +
28 whenPlayAndTopBottormDiagonallineThenWinner Oms (=
%] @8 whenPlayAndWholeHorizontalLineThenWinner Oms 5]
o8 givenFirstTurnWhenMextPlayerThenk Oms _
=l (o8 whenXOutsideBoardThenRuntimeEx ception Oms !
8 whenPlayAndBottem TopDiagenalline ThenWinner Oms ﬁ
x 28 whenOccupiedThenRuntimeEx ception Oms
x 25 whenAllBoxesAreFilled ThenDraw Oms
@8 whenPlayAndWholeVerticalLineThenWinner Oms
B 28 whenPlayThenMNoWinner Oms




[TokputTa Koay (Code coverage)

= 1o uboro gookycyBanucb Ha red-green-refactor model.

* [TnTaHHA: YM NOKpPMBalOTb BaLli TECTU BCI BUNaaKn?
» Bignosigb OatoTb iIHCTPYMEHTU MepeBipKu NOKPUTTSA Koay, Hanpuknag, JaCoCo
» Taki iIHCTPYMEHTU CNPOEKTOBAHO, B OCHOBHOMY, 419 MNepPEBIPKM 4OCTATHOCTI TECTIB, WO NOCTa4aTbCA.
= Y TDD 3BopoTHUM nigXiA,.

= [1na nigknodeHHsa JaCoCo 3anucytoTb Yy build.gradle:
apply plugin: 'Jacoco'



