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CoaepxaHue <LUXOFT

v Training Center

TecTbl Ha NoBegeHME N Ha COCTOSAHME
Workshop

LLlabnoHbl TecToOB

TecCTbl HA COCTOSAHME

TecTbl Ha noBedeHune

Moku

[ntockl n MNHYCbI TECTOB Ha rnoeegeHune
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v Training Center

TecTbl Ha noBegeHue
CynpoTuB
TeCTOB Ha COCTOAHME
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C{LUXOFT

v Training Center

AHppen bubuues

Conveyor - CpaBHeEHWE TECTOB Ha nosegeHmne N TeCToB Ha
COCTOAHNE

http://www.slideshare.net/bibigine
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KOHTPONbHbIN NpUMep (LUXOFT

v Training Center
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KOHTpONbHbIN NpyMmep

A\
CLUXOFT

v Training Center

1|

Pabouunin 6pocaet Kybuk.
BuibpackiBaeT 1 n bepet

OOHY AeTanb

|
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KOHTPONbHbIN NpUMep (LUXOFT

v Training Center
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obpabatbiBaeT getanb
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KOHTPONbHbIN NpUMep (LUXOFT

|—‘ v Training Center

[lepenaet gertanb @ J

crneayrowemMy padoyemy

.

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



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

KoHBenep

A\
CLUXOFT

v Training Center

1|

Pabouunin 6pocaet Kybuk.
BruibpackiBaeT 3 n bepet
BCE OCTaBLUMECH geTanm
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KoHBenep

A\
CLUXOFT

v Training Center

BTopoun TakT — paboumne
obpabaTbiBaloT geTanu

lifeTime ==
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KoHBenep

A\
CLUXOFT

v Training Center

[lepenatoT getanu
panbLue
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KoHBenep

a N & N &

3

L\& & &

o0 8 L) L
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CLUXOFT

v Training Center

To, uto obpaboTan
nocnegHUn pabouni,
ABNAETCA BbIXOAOM
KOHBeKepa 3a
COOTBETCTBYIOLMNN LUK

13
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Hago HanucaTb

Conveyor

tick(ltem[*]):Iltem[*]

Hanuncatb knacc Conveyor, KOTopbI UMEEeT OAuH MeToA

tick(ltem[*]):ltem[*] — BbI3bIBaeTCA KaXXabI TaKT.
[TapameTpoM nepenaercd getanu Ha BXOOHY ovepenb
nepBoro pado4ero.

Bo3Bpallaet maccmB obpaboTaHHbIX AeTanemn - BbIXo[
KOHBEeMepa 3a COOTBETCTBYIOLLNW LUK

A\

CLUXOFT

v Training Center
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A quick design session CEUXORT

v Training Center

Conveyor |

Hapo HanucaTtb Knacc

tick(Item[*]):Item[*] Conveyor
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A quick design session CLUXOFT

v Training Center

Conveyor

tick(Iltem[*]):Item[*]

workers

*

Worker

Conveyor — cogepxuT

enqueue(ltem[*]) mMaccue paboumx
tick():Item[*]
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A quick design session

Conveyor

tick(Iltem[*]):Item[*]

workers

*

Worker

enqueue(ltem[*])
tick():Item[*]

queue

A\
CLUXOFT

v Training Center

Pabouynn 3a oauH TakT
obpabartbiBatoT getanu,
KOTOpble ObINN NOAAHbLI EMY B
oyepenb

[tem

>

lifeTime():int
tick()
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A quick design session

Conveyor

tick(Iltem[*]):Item[*]

A\
CLUXOFT

v Training Center

workers
: ~
Worker ltem
queue
enqueue(ltem[*]) > lifeTime():int

tick():Item[*]

tick()
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Iltem

Y BHOBb CO3[JaHHOW AeTanu

BpPeEMA XKU3HW OOJTXKHO PAaBHATbCA HYJIO

® [OaHo: HOBaA geTallb
" Korpa:3anpawmuBaeM y Hee BpeMs XN3HU

" Torga: nonyvyaem B pesynbraTe 0
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A
NMuwem Tecr <LUXOFT

v Training Center

package conveyor;

import org.junit.Test;
import static org.fest.assertions.Assertions.assertThat;

public class ItemTest {
@Test
public void shouldHaveZeroLifeTimeAfterCreation() {
final Item item = new Item();

int lifeTime = item.lifeTime();

assertThat(lifeTime).isZero();
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Fixtures for Easy Software Testing (]?JXOFT

v Training Center

int removed = employees.removeFired();
assertThat(removed).isZero();

List<Employee> newEmployees = employees.hired(TODAY);
assertThat(newEmployees).hasSize(6)
.contains(frodo, sam);

assertThat(yoda).isInstanceOf(Jedi.class)

.isEqualTo(foundJedi)
.isNotEqualTo(foundSith);

@Fixtures for Easy Sofware Testing

21
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OTO «BbIPOXOEHHbIN» TECT HA COCTOAHME

A\
CLUXOFT

v Training Center
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NMuwem MmnHmym Kopga

public class Item {
public int lifeTime() {
return 0,
}

A\
CLUXOFT

v Training Center
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dHO.

apby3s + rupa 1 kr = rupa 6 Kr
apbys = ?

PeweHue:

+

XxX+1=6
X=6—-—1=5

OTBeT: 5 Kkr

A\
CLUXOFT

V Training Center
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LLIa6noH TecTa

Test...
{
// Arrange

// Action

// Assetion

Should...

{
// Given
yy.When

>>.Then

A\
CLUXOFT

v Training Center
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Kpurtepun A
<LUXOFT
XopoLo oPpoOpMIEHHOro TecTa \/ Training Center

= Copep»aTenbHOe Ha3BaHMe

" KopoTtkoe Teno (max = 20-30 CTpoK)

" [lo wabnoHy AAA nnn GIVEN-WHEN-THEN
" be3 yunknos

" PBe3 BetBneHuu (if-oB n case-oB)

= onxeH nerko untatbca (literate programming)
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Cnepyowmn tecr

OnoBeLleHne 0 TOM, YTO NPOLLEN TakT KOHBelepa A0MKHO
yBENMYMBaTb 3HAYEHNE BPEMEHMN XMN3HWN Ha OOMH

® [OaHo: HOBaA geTallb
" Korpga: orioBellaem ee O TakTe KoHBenepa

" TOrpa: Bpemsa *M3Hu CTaHOBUTCA 1

A\
CLUXOFT
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NMuwem Tecr {LUXOFT

v Training Center

@Test
public void shouldIncrementLifeTimeDuringTick() {

final Item item = new Item();
item.tick();

assertThat(item.lifeTime()).isEqualTo(1);
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OTO NPUMUTUBHbLINA NPUMEP
TecTa Ha COCTOsIHMe

A\
CLUXOFT

v Training Center
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Nuwem Kop <LUXOFT

v Training Center

public class Item {
private int lifeTime;

public int lifeTime() {
return lifeTime;
¥

public void tick() {
lifeTime++;
¥
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Mepexoaum Kk Worker

Conveyor

tick(Iltem[*]):Item[*]

workers

-

*
v

~

Worker

enqueue(ltem[*])
tick():ltem[*]

queue

A\
CLUXOFT

v Training Center

[tem

\_

lifeTime():int
tick()
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Worker

queue

Worker

e —— o

A\
CLUXOFT

v Training Center
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Worker

" Paboumnin Hnyero He obpabaTbiBaeT, €C/IN HET
aeTanen

" Y BHOBb CO3aHHOro paboyero BXxoaHas
oyepedb AeTanenu nycra
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CLUXOFT
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NMuwem Tecr {LUXOFT

v Training Center
public class WorkerTest {
@Test
public void shouldReturnNothingIfNothingToDo() {
final Worker worker = new Worker();

final List<Item> output = worker.tick();

assertThat(output).isEmpty();
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Worker

A\
CLUXOFT

v Training Center

Ecnun Bo BpemA 06paboTKm Ha KybuKe BbiMano 3HayeHme
bonbluee KONMYECTBa AeTanenn B ouepeau,

TO pabounnin obpabaTbiBaeT BCe AeTanun B ouepeau
(v 6onblle HNUYero)
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Conveyor

tick(Item[*]):ltem[*]

workers

*

Worker

enqueue(ltem[*])
tick():Item[*]

queue

A\
CLUXOFT

v Training Center

ltem

dice

1y

Dice

roll():int

lifeTime():int
tick()
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Worker

queue

Worker

ne—1Ll— o

Dice

A\
CLUXOFT

v Training Center
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Dependency Injection (DlI)

Dependency Injection (DI) yepe3 KOHCTPYKTOP

Worker

Worker(Dice)
enqueue(ltem[*])
tick():ltem[*]
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@Test
public void shouldProcessNotGreaterThanItemsInQueue() {

final Dice dice = createDiceStub(4);
final Worker worker = new Worker(dice);
final List<Item> items = Arrays.asList(
new Item(),
new Item());
worker.enqueue(items);

final List<Item> output = worker.tick();

assertThat(output).isEqualTo(items);
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A\
CLUXOFT

v Training Center

Dice

roll():int

|

DiceStub

roll():int
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Mock

private Dice createDiceStub(int rollValue) A
final Dice dice = mock(Dice.class);
when(dice.roll()).thenReturn(rollValue);
return dice;
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CLUXOFT
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XOoTA Mbl 1 BOCMO/Ib30BanMcb mock-06beKToM,
3TO BCE paBHO, MO 6OMIbLIOMY CYETY, TECT Ha COCTOAHME

A\
CLUXOFT

v Training Center
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Worker CLUXOFT

v Training Center

Ecnun Bo BpemA 06paboTKm Ha KybuKe BbiMano 3HayeHme
N, MeHbLLIe KONMYeCTBa AeTanen B ouepean,

TOo o6pabaTbiBaeTcA TONbKO nepBble N getanen ns
oyepeam
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A
Worker CLUXOFT

v Training Center

@Test
public void shouldProcessNotGreaterThanRolledValue() {

final int rollValue = 3;
final Dice dice = createDiceStub(rollValue);
final Worker worker = new Worker(dice);
final List<Item> items = Arrays.asList(
new Item(), new Item(), new Item(), new Item());
worker.enqueue(items);

final List<Item> output = worker.tick();

assertThat(output).isEqualTo(items.subList(@, rollValue));
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Elle aHaNoOrnyHble TecrTbl:

" [MpoBepsem, uto enqueue() pobaBnser B
ouepeab

" [lposepsem, uto tick() ymanaeT nu3 ouepeau
obpaboTaHHble geTanu

A\
CLUXOFT

v Training Center
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Tynon, HO BaXXHbIl TeCT:

Bo Bpema Worker.tick() kybnk 6pocaeTtca poBHO
OAVH pa3!

A\
CLUXOFT

v Training Center
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Ky6uk 6pocaeTtca oguH pas (]?JXOFT

v Training Center

@Test
public void shouldRollDiceOnlyOnceDuringTick() A{

final Dice dice = createDiceStub(3);

final Worker worker = new Worker(dice);

final List<Item> items = Arrays.asList(
new Item(), new Item(),
new Item(), new Item());

worker.enqueue(items);
worker.tick();

verify(dice, times(1)).roll();
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TecT Ha noBeeHune

OTO NPYMUTUBHbBIN MPUMEpP TeCTa Ha NoBeAeHMe:
Mbl NPOBEPWN KaK B3aMOAENCTBYET Hall OObEKT C
OPYrMM OObEKTOM.

A\
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TecTbl

Ha coctoaHume

Object

A
CLUXOFT

v Training Center

Ha noBepeHue

Mock

Object
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A
3aKkpenum martepuvan: (LUXOFT

v Training Center

" [MpoBepum, uyto Bo Bpema Worker.tick() Bbi3biBaeTcs
ltem.tick() ana Bcex getanen, HaXOA4AWMXCA B ouepean Ha
Hayano tick()-a

"  3T0O MOXKHO NPOBEPUTb, He Npurberasa K mock-am — yepes

3HayeHue lifeTime(), HO Torga mbl TeCTUpPYeM ABa KNnacca
Cpasy, a He OA4UH B N3011ALUN
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3akpenum matepuan: <LUXOFT

v Training Center

@Test
public void shouldCallTickForAllItemsInQueue() {

final Dice dice = createDiceStub(2);

final Worker worker = new Worker(dice);

final Item firstItem = mock(Item.class);

final Item secondItem = mock(Item.class);

final List<Item> items = Arrays.asList(firstItem, secondItem);
worker.enqueue(items);

worker.tick();

verify(firstItem, times(1)).tick();
verify(secondItem, times(1)).tick();
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CoBerT «no ciyyaio»

" 36eranTe MMeH nNepemeHHbIX item1, item2 n T.n.
" TouHo 3anyTaeTecb 1 onevyataeTecb
" Jly4ywe rosopAwme nMmeHa

" WNnw Ha xygouin KoHel: firstitem, secondltem n T.n.

A\
CLUXOFT

v Training Center
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[Mepexogum K cCaMoOMy MHTEPECHOMY

A\
CLUXOFT

v Training Center
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e

Conveyor

tick(Item[*]):ltem[*]

workers

*
v

Worker

enqueue(ltem[*])
tick():Item[*]

queue

A\
CLUXOFT

v Training Center

ltem

dice
1

Dice

roll():int

lifeTime():int
tick()
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Kak TecTpoBaTtb?

A\
CLUXOFT

v Training Center
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A
TecTbl HAa COCTOAHME CLUXOEFET

v Training Center

Kak BapunaHTt

" MoKHO NpuayMmaTb HECKOJIbKO TECTOBbIX CLIEHApMEB
(pa3spucoBatb Ha ByMaXkke)

Mpo6nembl
" Ho KaK OHM MOMOTYT HanwucaTtb peann3aumio?
" KaKue TecTbl HanucaTb NepBbIMU, a Kakne noTom?

" Kak ObITb YBEPEHHbIM, UYTO MPOTECTUPOBAHbI BCE C/lyYan n
HIOAHCbI? (MOMHOTA NOKPbITUA)

" Kak 3Tn TecTbl 6ygayT COOTHOCUTBLCA CO cneundunkaymen?
(test == executable specification)
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A
HanomHum cneundukauymio CLUXOFT

v Training Center

1. To, uto NopaeTca Ha BXof KOHBEEPa, CPaKy e
OKa3blBaeTCA B ovepean nepBoro pabouyero, T.e. 40 Havana
06paboTKM NM geTanen

2. To, uto obpaboTan nocnegHun pabounii, AsnaeTcs
BbIXO4OM KOHBeNepa 3a COOTBETCTBYIOLMN LK

3. [Ina Bcex ocTanbHbIX paboumnx Nx pesynsrar paboTbi
nonagaeT B ouepeab K cnegytowiemy pabouyemy, HO yxe
nocne Toro, Kak ToT nponssen obpaboTky
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OHBEnep CLUXOFT

v Training Center
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.. CycleTime
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TecTbl Ha NoBeAeHME MNO3BONAIOT NPOTECTUPOBATL 3TY
cneundunKauuio OanH B OAUH

A\
CLUXOFT

v Training Center
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A
Cneuyndumnkauns <LUXOFT

v Training Center

1. To, uto NopaeTca Ha BXof, KOHBEEpPa, CPaxKy e
OKa3blBaeTCA B oUepeamn nepBoro paboyero, T.e. 10 Hayana
06paboTKM NM geTanen

2. To, uto obpaboTan nocnegHun pabounii, AsnaeTcs
BbIXO4OM KOHBeNepa 3a COOTBETCTBYIOLMN LK

3. JAns Bcex ocTanbHbIX paboyumx nx pesynbraT paboTbl

nonagaeT B ouepeab K cnegytowiemy pabouyemy, HO yxe
nocne Toro, Kak ToT nponssen obpaboTky

61
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worker? worker2
1. enqueue()
2. tick()
tick() conveyor
Conveyor
Conveyor(Worker[*])
tick(ltem[*]):ltem[*]
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C A
onveyor C(LUXOFT

V Training Center

@Test
public void shouldEnqueueInputToFirstWorkerBeforeProcessing() {

final List<Item> somelnput = createltems(3);

final Worker firstWorker = mock(Worker.class);
final Worker secondWorker = mock(Worker.class);

final List<Worker> workers = Arrays.asList(
firstWorker, secondWorker);
final Conveyor conveyor = new Conveyor(workers);

conveyor.tick(someInput);

final InOrder order = inOrder(firstWorker);
order.verify(firstWorker, times(1)).enqueue(somelnput);
order.verify(firstWorker, times(1)).tick();
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A
Cneuyndumnkauns <LUXOFT

v Training Center

1. To, uto NopaeTca Ha BXof KOHBEEPa, CPaKy e
OKa3blBaeTCA B ovepean nepBoro pabouyero, T.e. 40 Havana
06paboTKM NM geTanen

2. To, uto obpaboTan nocnegHun pabounii, AsnsaeTcs
BbIXO4OM KOHBeKepa 3a COOTBETCTBYIOLMN LK

3. JAns Bcex ocTanbHbIX paboyumx nx pesynbraT paboTbl

nonagaeT B ouepeab K cnegytowiemy pabouyemy, HO yxe
nocne Toro, Kak ToT nponssen obpaboTky
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@Test
public void shouldReturnOutputOfLastWorker() {

final List<Item> someOutput = createltems(2);

final Worker firstWorker = mock(Worker.class);

final Worker secondWorker = mock(Worker.class);
when(secondWorker.tick()).thenReturn(someQutput);

final List<Worker> workers = Arrays.asList(firstWorker, secondWorke

final Conveyor conveyor = new Conveyor(workers);
final List<Item> somelInput = createltems(1);

final List<Item> output = conveyor.tick(someInput);

assertThat(output).isEqualTo(someOutput);
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A\
CLUXOFT

v Training Center

OTO MOXHO OblNO NPOBepPUTb, CO3aaB peanbHbix Worker-oB,
«HaKOPMMB» 3apaHee BTOPOro Hy>KHbIMK Item-amu,
HO TaKune TecTbl y>ke 60siblle NOXO0XWN Ha UHTErpPaLVOHHbIE
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A\
CLUXOFT

v Training Center

Mock-n oyeHb yao6Hbl, YTOObI UMUTUPOBATL NtobOoE
Heob6xo4nMoe COCTOSIHME CTOPOHHEro 00beKTa,
He CBA3bIBAACb C A/IMHHOW Leno4YKown BbI30OBOB,
Heob6xoAnMon Ana NpuBeaeHns peanbHOro oo6bekTa B 3TO
COCTOsIHME
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Stub, Dummy
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A
Cneuyndumnkauns <LUXOFT

v Training Center

1. To, uto NopaeTca Ha BXof KOHBEEPa, CPaKy e
OKa3blBaeTCA B ovepean nepBoro pabouyero, T.e. 40 Havana
06paboTKM NM geTanen

2. To, uto obpaboTan nocnegHun pabounii, AsnaeTcs
BbIXO4OM KOHBeNepa 3a COOTBETCTBYIOLMN LK

3. JAnsA Bcex ocTanbHbIX paboyuux nx pesynbrat paboTbl
nonagaeT B ouepenb K criegytolemMy pabouemy, HO yxe
Noc/ie TOro, Kak ToT Npou3Been 06paboTKy
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@Test
public void shouldEnqueueOutputOfPreviousWorkerToTheNextAfterProcessing() {

final List<Item> outputOfFirstWorker = createltems(2);
final List<Item> outputOfSecondWorker = createltems(3);

final Worker firstWorker = mock(Worker.class);
when(firstWorker.tick()).thenReturn(outputOfFirstWorker);

final Worker secondWorker = mock(Worker.class);
when(secondWorker.tick()).thenReturn(outputOfSecondWorker);

final Worker thirdWorker = mock(Worker.class);
final List<Worker> workers = Arrays.asList(
firstWorker, secondWorker, thirdWorker);

final Conveyor conveyor = new Conveyor(workers);

final List<Item> somelnput = Arrays.asList(new Item());

conveyor.tick(someInput);

InOrder secondWorkerOrder = inOrder(secondWorker);
secondWorkerOrder.verify(secondWorker).tick();
secondWorkerOrder.verify(secondWorker).enqueue(outputOfFirstWorker);

InOrder thirdWorkerOrder = inOrder(thirdWorker);
thirdWorkerOrder.verify(thirdWorker).tick();
thirdWorkerOrder.verify(thirdWorker).enqueue(outputOfSecondWorker);
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TecT Ha NoBeAeHMe — 3TO MPOBEPKA, YTO KOJ COOTBETCTBYET
3aflyMaHHOW Anarpamme nocnenoBaTeslbHOCTY

72



A
Peannsauus <LUXOFT

V Training Center

public List<Item> tick(final List<Item> input) {
if (workers.isEmpty())
return input;

final Worker firstWorker = workers.get(0);
firstWorker.enqueue(input);
List<Item> output = firstWorker.tick();

for (int i = 1; i < workers.size(); i++) {
final Worker worker = workers.get(i);
final List<Item> tmp = worker.tick();
worker.enqueue(output);
output = tmp;

}

return output;
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NMonHbIN KO

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

A\
CLUXOFT

v Training Center
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WARNING

A\
CLUXOFT

v Training Center

B Koge He BbigeneHbl uHtepdencol ana ltem, Dice n Worker
TONbKO B LeNAx «yrnpoLweHna» npumepa.

BoigeneHne nHteppencoB npegnoduTuTenbHee NepeKkpbITUA
CaMMX KNacCoB C GYHKLMOHANbHOCTbIO.

«interface»

Dice

roll():int

RandomDice

roll():int
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A\

IMniocbl TeCToB Ha NnoBeAeHne CLUXOFT

v Training Center

[lpocTo NncaTb (Koraa npuBbIKHELb)
- HE HY>KHO J0Tr0 N MyUYnUTENIbHO MPUBOAUTb OKPY>KEHNE B
HYy>KHO€e COCToAHME

ABNAITCA NCTUHHBIMKX UNit-TecTamu
- MPOBEPAIOT CI)yHKLI,I/IOHaJ'I KJ1aCCa B N30J1AUNN OT BCEX
OCTaJIbHbIX

XOpoLwo oTpaXkatoT cneundrKkaunm n gatoT yBepeHHOCTb B
XOpOLLEeM NOKPbITUM Koaa
- executable specification

[puHYy>aaT K MOAYNbHOMY AU3aNHY
- SRP, LSP, DIP, ISP

[Mo3BonsaloT pa3pabaTbiBaTb PYHKLMOHAN CBEPXY-BHU3 OT
CLUEeHapueB NCNOSIb30BAHNSA

- @ He CHM3Y BBEPX OT AaHHbIX

76



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

A\

Conveyor 1 <LUXOFT
v Training Center

tick(ltem[*]):Item[*]

workers

* p) 3
Worker ltem
gueue
enqueue(ltem[*]) lifeTime():int
tick():Item[*] tick()
dice
1 4

Dice

roll():int
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A\

MwuHycbl TeCTOB Ha noBefieHune <LUXOFT

v Training Center

Y106bI MK OoBJ1af€Tb, Tpe6yeTCﬂ MEHTaNbHbIV CABUT

MpoBepAtoT, UTo KoA pPaboTaeT Tak, Kak Bbl OXKKJaeTe, HO
3TO He 3HAUWUT, YTO OH paboTaeT NPaBUIbHO

- 3TOT He[JOCTATOK JIEFKO CHUMAETCA HEOONbLLM
KONMYECTBOM MHTErpaLMOHHbIX TECTOB

He Becb (I)yH KUMOHAJ/1 MOXKHO TaK NMPOTeECTUPOBATb

TecTbl Xxpynkune
- U3MEeHeHne B peanun3aumn 1IoMaeT TecCTbl

TpebytoT BblaeneHna MHTepPencoB Unm BUPTYanbHOCTH
METOA0B

- O6bIYHO He npobnema. A ecnu npobnema, To UCNONb3ynTe
«obICcTPble mock-n» Ha C++ templates
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Mock Hell

YT100bI ero ns3bexkatb, oueHb BaxkHO cobntonatb ISP
LLInpoKo ncnonb3yembiMu MOTYT ObITb TONbKO CTabuibHble
NHTepdeNChbI

A\
CLUXOFT

v Training Center
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Mockist + Classicist
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Bonpocbli ?



Pa3paboTka 4yepes TecTupoBaHue

IDyachenko@luxoft.com

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

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



