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OnAa Koro aToT TPEHUHr? <LUXOFT

v Training Center

Beginner
XopoLwlasa Tovka Bxoga

Intermediate
[TOMOXeT ny4yLle BCE CTPYKTYpMpOBaTh B rosiose u
0OBbSACHATL Konseram

Advanced
MoXXHO ncnonb3oBaTb A9 00y4EHUS N NPOBEPKU

Apyrux
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NHTerpaumoHHble TeCThl
Black-box TectuposaHune
Test-driving DB layer
Test-driving Ul layer
Test-driving APl layer
Workshop

[ntockl n MNHYCbl MHTEIrpaLMOHHbIX TECTOB
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A
WHTerpaumoHHoe TecTupoBaHUue <LUXOFT

v Training Center

NHTerpaunoHHoe TecTupoBaHne — ofHa 13 ¢pas3 TeCTUPoOBaHUS
NPOrpaMMHOro obecneyeHus, NP KOTOPOW OTAeNbHbIE MPOrPaMMHbIEe
MOAYN 060 BEANHAIOTCA N TECTUPYIOTCA B rpynne.
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TECTI/IPOBaHI/Ie APXUTEKTYPbl CUCTEeMbDI CLUXOFT

v Training Center

NHTerpaunoHHoe TeCTUPOBaHME Ha3bIBaIOT elle TeCTUPOBaAHNEM
apPXUTEKTYPbl CUCTEMBI.

Pe3ynbTaTbl BbINOMHEHWA NHTErPALNOHHbIX TECTOB — OANH N3 OCHOBHBbIX
NCTOYHMKOB MHPOPMaLMK Ais NpoLecca ynyulleHna 1 yTOUHEHNS
aAPXUTEKTYPbl CUCTEMbI, MEXXMOAY/TbHbIX 1 MEXXKOMMOHEHTHbIX
NHTepdencos. T.e. C UHTErPALMOHHbIE TECTbI MPOBEPSAOT KOPPEKTHOCTb
B3aUMOAENCTBUA KOMMOHEHT CUCTEMDI.
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UTepaTuBHBLIN npouecc <LUXOFT

v Training Center

NHTerpaunoHHoe TeCTUpOBaHMe, Kak NPaBWio, NpeacTaBnsaeT cobom
NTEePATMBHbIN NPOLECC, NPY KOTOPOM NpoBepaeTca pYHKLMOHANbHOCTb
BCe 6onee 1 6onee yBenmumBaoLLENCA B pa3mepax COBOKYMHOCTY
mozaynen.
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m A
pumep {LUXOFT

v Training Center

TransferService

transfer(double, String, String)

TransferService — cepBuc anga nepesoga cpeacTts ¢ 04HOro
cyeTa Ha apyron.

€) spring community
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m A
pumep {LUXOFT

v Training Center

TransferService

transfer(double, String, String)

I TransferServicelmpl —kOHKpeTHas
peanusauns TransferService

TransferServicelmpl

transfer(double, String, String)
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NMpumep

AccountRepository

findByld(String):Account
update(Account)
add(Account)
findAll():Set<Account>

<€

A\
CLUXOFT

v Training Center

TransferServicelmpl

Transfer(double, String, String)

TransferServicelmpl — ncnonbayet
AccountRepository ana pabotsl co
cyetamu (Account)
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NMpumep

AccountRepository

findByld(String):Account
update(Account)
add(Account)
findAll():Set<Account>

A\
CLUXOFT

v Training Center

TransferService

Transfer(double, String, String)

account

*

Account

getld():String
getBalance():double
debit(double)
credit(double)

AccountRepository —
PENO3UTOPUN CHETOB.
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Heob6xogumo

[MpoTecTupoBaTtb paboTy cepBuca B UHTErpaLunm c
AccountRepository n Account.

A\
CLUXOFT

v Training Center
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A
Kak TectupoBaTtb? <LUXOFT

v Training Center

Hano npotecTtupoBaTh paboTy cepBMca Ha NPOCTOM NepeBoae CPeacTB C O4HOIo
aKKayHTa Ha pYyrow.

1) OaHo: 3) NpoBepuTb 4TO:
= Account A123-$1000 = Account A123-$900
" Account C456 -$0 " Account C456-5100

" AccountRepository - [A123, C456]

2) Heobxoaunmo:
MepeBectn ¢ Account A123 - $1000 Ha Account C456 - SO cymmy B $100

transferService.transfer(100.00, "A123", "(C456");
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. A
JUnit CLUXOFT

v Training Center

Yaule Bcero ana HanmcaHus MHTErPaUMNOHHDBIX TECTOB UCMOJIb3YKOTCA TE XKe
6mnonmnoTekn ANA TECTUPOBAHUA, YTO 1 ANA MOOYJIbHbIX TECTOB.

13
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@Test
public void transferi10@Dollars() {

AccountRepository accountRepository = new InMemoryAccountRepository();
TransferService transferService = new TransferServiceImpl(accountRepository);

accountRepository.add(new Account("Al23", 1000.00));
accountRepository.add(new Account("C456", 0.00));

assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

transferService.transfer(100.00, "A123", "(C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));
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NMuwem Tecr <LUXOFT

Cosnaem Knacchl 1 \// Training Center

aTest yCTaHaBlI1iMBaeM nxX 3aBMCMMOCTb
€S

public void transferl@@Dollars() 4

AccountRepository accountRepository = new InMemoryAccountRepository();
TransferService transferService = new TransferServiceImpl(accountRepository);

accountRepository.add(new Account("Al123", 1000.00));
accountRepository.add(new Account("C456", 0.00));

assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

transferService.transfer(100.00, "A123", "(C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));

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

15



A
NMuwem Tecr {LUXOFT
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@Test
public void transferil0@Dollars() {

AccountRepository accountRepository = N Cosngem gea cyeta Ha $1000 n $0
TransferService transferService = new T ) ;

/

accountRepository.add(new Account("Al1l23", 1000.00));
accountRepository.add(new Account("C456", 0.00));

assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

transferService.transfer(100.00, "Al123"™, "C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));
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NMuwem Tecr <LUXOFT
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@Test
public void transferil0@Dollars() {

AccountRepository accountRepository = new InMemoryAccountRepository();
TransferService transferService = new TransferServiceTmnl(accountRennsitory);

[lpoBepsieM COCTOSIHME CYETOB [0 NepeBoa

accountRepository.add(new Account(*m. Lo T;
accountRepository.add(new Account("C456™,«_ \);

assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

transferService.transfer(100.00, "Al123"™, "C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));
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@Test
public void transferil0@Dollars() {

AccountRepository accountRepository = new InMemoryAccountRepository();
TransferService transferService = new TransferServiceImpl(accountRepository);

accountRepository.add(new Account("Al23", 1000.00));
accountRepository.add(new Account("C456", 0.00));

00));
) ;

assertThat(accountRepositol

[NepeBoaum $100 c ogHoro cyeta Ha rou
assertThat(accountReposito| pesoanm $ A APy

/

transferService.transfer(100.00, "A123", '"C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));
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@Test
public void transferil0@Dollars() {

AccountRepository accountRepository = new InMemoryAccountRepository();
TransferService transferService = new TransferServiceImpl(accountRepository);

accountRepository.add(new Account("Al23", 1000.00));
accountRepository.add(new Account("C456", 0.00));

assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

transferService.transfer(100.00, "Al123"™, "C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));

[poBepsieM COCTOSIHME CYETOB MOCNe nepesoaa
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AnnotationConfigApplicationContext (ﬁjxop—r

v Training Center

[Mepenuwem TecT c co3gaHmem Spring Context ncnonb3ya AppConfig n
AnnotationConfigApplicationContext

24
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AppConfig P —

v Training Center

@Configuration
public class AppConfig {

public @Bean TransferService transferService() {
return new TransferServiceImpl(accountRepository());
}

public @Bean AccountRepository accountRepository() {
return new InMemoryAccountRepository();
}

21
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A

Nuwem TeCT ' . ucronbaosany Spring ans cosnanns knaccos X OF T

n nx 3asmcumocten (DI) raining Center
@Test
public void transferl@@Dollars() {

ApplicationContext ctx = new AnnotationConfigApplicationContext(AppConfig.class);

AccountRepository accountRepository = ctx.getBean(AccountRepository.class);
TransferService transferService = ctx.getBean(TransferService.class);

accountRepository.add(new Account("A123", 1000.00));
accountRepository.add(new Account("C456", 0.00));

assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

transferService.transfer(100.00, "A123", "C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));
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. A
Black Box Tesitng <LUXOFT

v Training Center

TecTpoBaHMe YEPHOIO ALLVKa UK NoBeAeHYeCKoe TeCTUpPOBaHNe —

cTpaTterva (MeToa) TeCTMpPoBaHNA GYHKLMOHANbHOIO NOBeAEeHMA 0ObeKTa
(NporpamMmbl, CUCTEMbI) C TOUYKN 3PEHNA BHELLHEro M1Upa, NPu KOTOPOM He
NCNONb3yeTCA 3HAHME O BHYTPEHHEM YCTPOMCTBE TeCTUPYEMOro obbekTa.

23
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Spring Integration Testing <£JXOFT

v Training Center

Goals of integration testing:
Spring Testing

Spring's integration testing support has the following goals:

" Spring loC container caching between test execution.
" Dependency Injection of test fixture instances.
" Transaction management appropriate to integration testing.

" Spring-specific support classes that are useful in writing integration tests

24
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CneunannsnpoBaHHble Knaccbl

JUnit4 support:

" AbstractJUnit4SpringContextTests
" AbstractTransactionalJUnit4SpringContextTests

" SpringJUnit4ClassRunner

Spring Framework APl 2.5

A\
CLUXOFT

v Training Center
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Spring Testing (E?JXOFT

v Training Center

UYT0 Obl BOCMONB30BATLCA STUMIM KJlaCcCaMn, HaM HaZo A00aBUTb apTepaKT
spring-test B pom.xml

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-test</artifactId>
<version>${org.springframework.version}</version>
</dependency>

Spring Framework APl 2.5
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A
NMuwem Tecr {LUXOFT

v Training Center
@ContextConfiguration(locations = {"classpath:/applicationContext.xml"})
public class TransferServiceContextTest extends AbstractJUnit4SpringContextTests {

@Autowired
private ApplicationContext context;

@Autowired
private AccountRepository accountRepository;

@Autowired
private TransferService transferService;

@Test
public void transferl@e@Dollars() {

accountRepository.add(new Account("A123", 1000.00));
accountRepository.add(new Account("C456", 0.00));

assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

transferService.transfer(100.00, "A123", "C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));
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TUNNYHbIN WAOGNOH NHTErpaLMoOHHOro A

Tecta e

MNepenunwem TecT ¢ ucnonbzosaHvem SpringJUnit4ClassRunner
nekomno3suuuen metoaa transfer100Dollars Ha oTaenbHble Use
Cases.

A Tak>e BblHECEM NTIOTVIKY NO CO3[4aHMI0 1 4OOaBNEHNIO CYETOB B
AccountRepository B otaenbHbIn meTog setUp



@RunWith(SpringJUnit4ClassRunner.class)
@ContextConfiguration(locations = {"classpath:/applicationContext.xml"}) A
public class TransferServiceClassRunnerTest {

@Autowired vV Training Center

private AccountRepository accountRepository;

@Autowired
private TransferService transferService;

@Before

public void setUp() {
accountRepository.add(new Account("A123", 1000.00));
accountRepository.add(new Account("C456", 0.00));

I
@After NHunumanunsauma n ot4ncTka
public void tearDown() {

accountRepository.clear(); AaHHbIX iNA KaXAoro
} TeCTOBOIro meTtoaa
@Test

public void shouldHaveCorrectInitialState() {
assertThat(accountRepository.findById("A123").getBalance(), equalTo(1000.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(0.00));

I

@Test
public void shouldTransferMoneyBetweenAccounts() {

transferService.transfer(100.00, "A123"™, "C456");

assertThat(accountRepository.findById("A123").getBalance(), equalTo(900.00));
assertThat(accountRepository.findById("C456").getBalance(), equalTo(100.00));
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Test-driving DB layer (1?1)(01:'[
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B3avmopencTeme ¢ ICTOYHNKAMM AAaHHbIX
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B3avmopgencreme ¢ UCTOUHNKaMW A
AaHHbIX <LUXOFT

v Training Center

NHTerpaunoHHble TeCTbl, KOTOPbIe N3MEHSAIOT AaHHble B 6a3e AaHHbIX, AOTKHbI
OTKaTbIiBaTb COCTOAHMM 6a3bl JAHHbIX K TOMY, KOTOpOe ObI10 A0 3anycka TecTa, fake
eC/IN TeCT He NPOLLET.

,D,J'IFI 3TOrNo YacCTo NPMMEeHAKTCA cJieqyrmne TEXHNKW:

" Metop TearDown, npucyTcTByOWmMN B 60NbUIMHCTBE 6MONMOTEK AN TECTUPOBAHUA.
" Try - catch - finally ctpykTypbl 06paboTKun NCKOUYEHWIA, TaM FAe OHWU JOCTYIHbI.
" TpaH3akyun 6a3 gaHHbIX.

" Cos3paHune cHMMKa (aHrn. snapshot) 6a3bl AaHHbIX Nepes 3anyCKkoM TECTOB M OTKAT K
HeMy Noc/ie OKOHYaHWA TECTUPOBaHNA.

- C6poc 6a3bl AadHHbIX B UNCTOE COCTOAHWE Nnepen TeCTOM, a HE nodie HUX. OTO MOXeT

ObITb yAOOHO, €CNIN NHTEPECHO MOCMOTPETb COCTOSIHUE 6a3bl AaHHbIX, OCTaBLLeeCs
nocse He npolleaLero TecTa.
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Llenb

[lpoTecTpoBaTb NOBEAEHME KNacca B SPring-npuioXKeHnmn
B3aMMOOENCTBYOLWMM C 6a301 AaHHbIX, AOMONIHUTENbHO
HeOOXOAMMO BPYUHYIO YyNPaBnATb TPaH3aKLMAMMN.

A\
CLUXOFT

v Training Center
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T A
€PMNHDbI {LUXOFT

v Training Center

" Application context config — KoHdurypaumoHHoin pann 8 XML ¢opmate gns
ONMMCaHUA CTPYKTYpPbI SPring NpunoXeHus.

" DAO — o6beKT goctyna K gaHHbiM unu Data Acess Object. OcHoBHOEe

npeaHa3HavyeHne 3Toro wabsoHa NPoeKTUPOBaHMSA: cBA3aTb BMecTe b/l 1 Halue
NPUNOXeHue.

" TpaH3akuma — rpynna nocsiiefoBaTefibHbIX onepauunii, KoTopasa NpeacTaBiaeT
cob0om nornyeckyto eanHnLy pPaboTbl C AaHHbIMK. TpaH3aKLUUA MOXKET ObITb
BbINOSIHEHA NGO LENNKOM 1 yCreLwHo, cobniogan LenoCTHOCTb AaHHbIX U
He3aBMCUMO OT MapasiesibHO UAYLWMX APYTrMX TPaH3aKumii, nnbo He BbINOSHEHA
BOOOLLE 1 TOra OHa He JOJTKHA MPON3BECTU HMKaKoro spdekTa.

33
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" Application context config — KoHdurypaumoHHoin pann 8 XML ¢opmate gns
ONMMCaHUA CTPYKTYpPbI SPring NpunoXeHus.

" DAO — o6beKT goctyna K gaHHbiM unu Data Acess Object. OcHoBHOEe

npenHa3HayeHne 3Toro WabnoHa NPoeKTUPoBaHMA: cBA3aTb BMecTe b/l 1 Hawe
NPUNOXeHue.

" TpaH3akuma — rpynna nocsiegoBaTefibHbIX onepauunin, Kotopasa npeacraBnaeT
cob0om nornyeckyto eanHnLy pPaboTbl C AaHHbIMK. TpaH3aKLUUA MOXKET ObITb
BbINOJIHEHA NTNOO LENNKOM U yCreLwHo, cobnoaan LenoCcTHOCTb AaHHbIX U
He3aBUCMMO OT NapannesnibHO NAyLWMxX ApYyrnx TPaH3akumn, NMbo He BbIMOJTHEHA
BOOOLLE 1 TOra OHa He JOJTKHA MPON3BECTU HMKaKoro spdekTa.

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

(98]
RN



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

A
Test Asynchronous Processes CLUXOFT

v Training Center

http://stackoverflow.com/questions/631598/how-to-use-junit-to-test-
asynchronous-processes

35



Bonpocbli ?



Pa3paboTka 4yepes TecTupoBaHue

IDyachenko@luxoft.com

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

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



