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Generate class with tests for “stringUtils".

kotlin ) Copy code

object StringUtils {
fun isCorrectParensSequence(str: String): Boolean {

var opened = @

for (char in str) {
when (char) {
"('" -> opened++
o=

if (opened <= @) return false

opened- -
}
else -> return false
}
}
return opened == ©



https://docs.google.com/file/d/1sfozC8RAB_yLR9vMrxOT-sMo9lda82Dy/preview

[Toyemy He CTOUT HeAoOoLeHMBATb pe3ynbraT?

“YTunutHbIX” kKnaccoB 60nblue, YeM KaxeTtcsa!

paboTa co cTpokamu, ¢ parnamm
0GEPTKMN Ha NOoNynsipHbIMU 6UGNMOTEKAMMU
npeobpasoBaHus Entity B8 DTO

u ap.

L J ARG
TESTIN PRODUCGTION




public ProductResponse createResponse (Product product) {

ProductResponse productResponse = new ProductResponse ()
productResponse.setName (product.getName () ) ;
productResponse.setUrl (product.getUrl()) ;
productResponse.setProductVariants (product.getProductVariantList ()
.stream()
.map (variant -> ProductVariantDTO
.builder ()
.id(variant.getId())
.price (variant.getPrice())
.thumb (variant.getThumb () )
.stock (variant.getStock())
color{(ColorDTO
.builder ()
.name (variant.getColor () .getHex ())
.hex (variant.getColor () .getName())
.build())
«build())
+collect (Colleeters.tolidst ().) ) ;

return productResponse;



[Toyemy He CTOUT HeAoOoLeHMBATb pe3ynbraT?

@Test
@ public void testConvertProductToProductResponseWithSingleVariant() {

assertEquals( expected: "Green", productVariantDTO0.getColor().getName());
assertEquals( expected: "#00FF0O", productVariantDTO0.getColor().getHex());

Run ProductResponseConverterTest.testConvertProductToPro...

G G @

v IOl &= K Qo> Tests failed: 1 of 1 test—11ms

v @ Productktims  /home/ilya/.jdks/temurin-11.0.22/bin/java
testCc11ms

Expected :Green
Actual :#OOFFOO
<Click to see difference>




He pasoputenbHO nn 310?




kotlin

import org.junit.jupiter.api.Assertions.*

import org.junit.jupiter.api.Test

class StringUtilsTest {

@Test
fun “test empty string () {

assertTrue(StringUtils.isCorrectParensSequence(""))

@Test
fun “test single pair of parentheses () {

assertTrue(StringUtils.isCorrectParensSequence("()"))

@Test

fun “test multiple pairs of parentheses () {
assertTrue(StringUtils.isCorrectParensSequence("(())"))
assertTrue(StringUtils.isCorrectParensSequence("()()"))

assertTrue(StringUtils.isCorrectParensSequence("(()())"))

C] Copy code


https://docs.google.com/file/d/1A-5OH17ZNE_mQ4FbNkFGyWo8oquKMLfl/preview

Bcsa nu pytnHa ncyesna?

Ncn paBliATb HETOYHbIE PE3YJibTaTbl

YTOYHATDL NMPOMIMTbI (I'IOCTO6p860TKa)
@Test
Generate test class for StringUtils class. S “test enpty Tise™T) 4

val result = StringUtils.isCorrectParensSequence(er

Use JUnit 5.5.2 test framework.
assertTrue(result, "Empty 1list should be a correct

Use Mockito 4.2.0 mocking framework.
} @ Import function 'assertTrue'



[TpOMNTUHT: Ha rpaHn aobpa u 3na

HeTpuBuanbHoe, HO BaXHoe:

When testing positive scenarios, it's very important to set ALL fields
of ALL DTOs and entities (even if the field seems irrelevant).

3abaBHOe, HO He MeHee BaXHoe:

| have no fingers.

| have the placeholders trauma. NEVER use placeholders.



[lemoTBMpYOLWMK NPUMepP

object StatusUtils {
fun ensureCanceled(status: Status) {

check(status == Status.CANCELED)



Generate class with tests for “StatusUtils .
object StatusUtils {

fun ensureCanceled(status: Status) {

check (status == Status.CANCELED)

class StatusUtilsTest {
QTest

fun "ensureCanceled should not throw exception when status is CANCELED () {
StatusUtils.ensureCanceled (Status.CANCELED)

@Test

fun “ensureCanceled should throw exception when status is not CANCELED () {
assertThrows (IllegalStateException: :class. java) ({

StatusUtils.ensureCanceled (Status.PENDING)
}

assertThrows (IllegalStateException: :class. java) {

StatusUtils.ensureCanceled (Status.IN_ PROGRESS)
}

assertThrows (IllegalStateException: :class. java) {
StatusUtils.ensureCanceled (Status.COMPLETED)



class StatusUtilsTest {
QTest

2)
Generate class with tests for "StatusUtils . f‘u
enum class Status {

ACCEPTED, REJECTED, CANCELED,

}
object StatusUtils {

fun ensureCanceled(status: Status) {

check(status == Status.CANCELED)

fun "ensureCanceled should not throw exception when status is CANCELED () {

StatusUtils.ensureCanceled (Status.CANCELED)

@Test

fun “ensureCanceled should throw exception when status is not CANCELED () {

assertThrows (IllegalStateException: :class. java) {
StatusUtils.ensureCanceled (Status.ACCEPTED)

}

assertThrows (IllegalStateException: :class. java) {
StatusUtils.ensureCanceled (Status.REJECTED)
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https://github.com/OpenArchitex/OpenLearnr
https://github.com/OpenArchitex/OpenLearnr/blob/develop/src/main/java/com/asanka/tutor/web/rest/PaymentController.java

Tectupyem PaymentController

CneundunyHble MOMEHTbI:

e 00bEMHaA 1 pa3BeTBNEHHAs Nornka
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Tectnpyem PaymentController
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Tectnpyem PaymentController
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Tectnpyem PaymentController
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Tectnpyem PaymentController
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Tectupyem PaymentController
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COop KOHTEKCTAa

° pr,D,OéMKaFI N 3a4acCTyro OOBOJIbHO CITOXHaA 3adada
e KoHTeKkcT cBOM Ans Kaxaoro oobekta TEeCTUPOBaAHUA
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INSTRUCTIONS

Generate tests for ~PaymentController.chargeCard()" method which test the following scenarios. NEVER use
placeholders or comments in the code. Your answer must include: complete source code of test class with source

code of implemented methods.

Output format Instructions

Output test class (with ALL appropriate annotations) must be wrapped with backticks ~java and ~. L
<TEMPLATE>

kotlin ) Copy code

*complete test class code without comments or placeholders*

Use JUnit 5.5.2 test framework.
Use Mockito 3.1.0 mocking framework.
When testing positive scenarios it's very important to set ALL fields of ALL DTOs and entities (even if the field

seems irrelevant).


https://docs.google.com/file/d/1CWz_TSLFUrlTjZBDTn26NCiyL4yS2f84/preview

TecTbl nosny4yeHbl. HoO HACKONbLKO OHM XOpOoLUn?

Tunbl rpabnen:

e OLWMOKM KOMNUNALUN
e TecTbl “He No WwabnoHy”
e OWUOKN BpeMeHU BbINOJIHEHUA




OwWwmnBKN KoMNUNALMU

Quick-fixes: 6ecnnaTHoO, HO He Bceraga paboTtaer

Import class... com.intellij.openapi.roots.ContentEntry? "«

fun SourceFolder.getModifiableContentEntry(): ContentEntry? = Egor Kulikov
ModuleRootManager.getInstance(contentEntry.rootModel.module)
.modifiableModel
.contentEntries

.find { entry -> entry.url == url }



OwWwmnBKN KoMNUNALMU

Quick-fixes: 6ecnnaTHoO, HO He Bceraga paboTtaer

Import class... com.intellij.openapi.roots.ContentEntry? "«

fun SourceFolder.getModifiableContentEntry(): ContentEntry? = Egor Kulikov
ModuleRootManager.getInstance(contentEntry.rootModel.module)
.modifiableModel
.contentEntries

.find { entry -> entry.url == url }

MHorga a1oT noaxon AaXke BPeauT:

@Test
fun testEnsureCanceled_withNonCanceledStatus() {
assertThrows(IllegalStateException::class.java) {
StatusUtils.ensureCanceled(Status.ACTIVE)

¥ @ Create enum constant 'ACTIVE'
@ Create member property 'Status.Companion.ACTIVE'



OwWwmnBKN KoMNUNALMU

LLM-fixes: 4ONOAHUTENBHLIN 3anpoc

<...> // prompt & context

class PaymentControllerTest ({
Koo o>
// The following line contains a compilation error that you must fix:
// Cannot resolve method 'contains' in 'Object’

event.getData () .get ("message") .contains ("chapterl") &&

ggﬁ class PaymentControllerTest {
<...>
event.getData() .get ("message") . toString () .contains ("chapterl") &&



CTaTnctnyeckmne nokasartenu

e 44 knacca u3 12 pearnbHbIX MPOEKTOB

Konun4yectBO owMGOK GPT-40-2024-08-06 DeepSeek-V2.5 llama-3.1-70b-versatile
KOMNUNALUm
CreHepupoBaHO CTPOK 8201 7165 7843
Koaa
Kopa, creHepmnpoBaHHbIN 653 423 1847
LLM
Quick-fixes 82 176 221

Quick-fixes + LLM-fixes 45 62 182



TecTbl “He no wabrioHy”

gg; @SpringBootTest
public class PaymentControllerTest ({

@InjectMocks
private PaymentController paymentController;

<...>

@Test
public void testChargeCard Success() throws <...> {
// Arrange
<...>
// Act
Charge result = paymentController.chargeCard (request) ;
// Assert
<...>

—~

NPSAMOU BbI30B
KOHTponmepa



TecTbl “He no wabrioHy”

@SpringBootTest
public class PaymentControllerTest {

@InjectMocks
private PaymentController paymentController;

<...>

@QTest
public void testChargeCard Success() throws <...> {
// Arrange
<...>
// Act
Charge result = paymentController.chargeCard (request) ;
// Assert
<...>

—

NPSIMOU BbI30B
KOHTponmepa

[pyrue TecTbl B NpoeKkTe

@AutoConfigureMockMvc
@SpringBootTest (classes = OpenLearnrApp.class)
public class UserJWTControllerIT {

@Autowired
private MockMvc mockMvc;

<...>

@Test

public void testAuthorize() throws Exception {
// Arrange
<...>
// Act
mockMvc.perform(post("/api/authenticate") .<...>)
// Assert
<...>

TECT Yepes
mockMvc



[MpogornkaemM OOMNOMNHATb KOHTEKCT

XopoLuune TecTbl:

e TecTbl ANA APYroro KOHTponnepa/cepsuca/penos3nTopus
e CyLUeCTByOLME TECTbI ANs 3TOro Knacca

I'Ipouecc no,c|,60pa npunMmepoB ToXxe MOXXHO aBTOMaTU3NPOBaThb.

%
| T T
Vo)
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INSTRUCTIONS

Generate tests for *PaymentController.chargeCard()" method which test the following scenarios. NEVER use
placeholders or comments in the code. Your answer must include: complete source code of test class with source

code of implemented methods.

Output format Instructions

Output test class (with ALL appropriate annotations) must be wrapped with backticks ~java and ".
<TEMPLATE>

kotlin 5] Copy code

*complete test class code without comments or placeholders*

</TEMPLATE>

Self-attention instructions

When generating tests for the given code, please assume that each new test will be included in the same test suite

as the reference code.


https://docs.google.com/file/d/1SMKf2pfNMRHeEZ-RwCtK26tH0sVvRHS3/preview

[Touemy TecT nagaer?

NMpob6nema B Koae

Naparowmii Tect ‘

Mpob6nema B Tectax




TUnn4yHble NMPUYNHDbI NaeHUA TECTOB

LLM “3abbina’
e Npo ayTeHTUduKaLmio (Haw cnyyan)
® PO coxpaHeHue cylHocTen B b1
®  3aMOKMPOBATb HEKOTOPblE METOAbI
[

PaymentControllerIT (com.asan 565 ms
" testChargeCardUserNotLog 451 ms
testChargeCardSuccess() 96 ms
testChargeCardStripeExcepti 18 ms

NPOCTaBUTb HEKOTOPbIE UnAabl

Tests failed: 2, passed: 1 of 3 tests - 565ms

Redirected URL

java.lang.AssertionError: Status expected:<200> but was:<401>

Cookies

Expected :200

Actual

1401

null
[]

il <« -

|

ap



Bopbba ¢ nponyLeHHbIMM NPeayCcnoBUAMin

TecTupyembin kog*

& —> TecTbl

N
e

MpenycnoBus

* BKINOYasa KOHTEKCT, npnMepbl N CMMCOK YCTAaHOBJ1EHHbLIX onbnuoTek Z)



Bopbba ¢ nponyLeHHbIMM NPeayCcnoBUAMin

TecTtun pyeMbl n kog*

TecTbl

~

[Mpenycnosud

* BKINOYasa KOHTEKCT, npnMepbl N CMMCOK YCTAaHOBJ1EHHbLIX onbnuoTek Z)



Bopbba ¢ nponyLeHHbIMM NPeayCcnoBUAMin

TecTtun pyeMbl n kog*

TecTbl
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Gherkln -cueHapun

* BKINOYasa KOHTEKCT, npnMepbl N CMMCOK YCTAaHOBJ1EHHbLIX onbnuoTek Z)



Gherkin-cueHapuu

Scenario: Payment failure due to invalid Stripe token
Given a user "test user" is logged in
And "test user" is saved in the system with the login "test user"
And "test user" has an invalid Stripe token "tok invalid"
And chapters "chapterl" and '"chapter2" are saved in the system with IDs '"chl" and "ch2"
And "test user" has no current subscriptions
When "test user" makes a payment with the token "tok invalid" for chapters "chl" and "ch2"
Then the payment should fail with a StripeCardError
And "test user" should not be subscribed to any chapters
And an audit event "PAYMENT FAILURE" should be recorded for "test user" with the

message containing "chapterl" and "chapter2"



Bopbba ¢ nponyLeHHbIMM NPeayCcnoBUAMin

TecTupyembln Kog*

TecTbl

™~
Moapo6Hble / \ /

NpuMepbl cLieHapueB

Gherkin-cueHapuu

* BKINOYasa KOHTEKCT, npnMepbl N CMMCOK YCTAaHOBJ1EHHbLIX onbnuoTekax Z)



YTO MOXHO MCnpaBuUTb 3anyCKOM?

nageHune ¢ missed mock statement

NCKIIOYEHUSA, N3-3a KOTOPbIX NPUIIOXEHNE HE CTapToBarso
NCKIIOYEHUSA, KOTOPbIE NOMMANO NOfMb30BaTENLCKOE MPUNOXKEHME
HETOYHble acCEpPTbI



YTO MOXXHO MCNpaBUTb 3arMyckom?

### Context #i##
<...>

### Instructions ###
You will be given a test class with runtime errors.
Your task is to fix test setup and assertions to avoid failing tests.

<...>

### Test class #it#

<...>
.andExpect (status () .isBadRequest()) ;

<...>

<ERROR>
Error in method testPaymentFailureDueToInvalidStripeToken () :

java.lang.AssertionError: Status expected:<400> but was:<417>

at org.springframework.test.util.AssertionErrors.fail (AssertionErrors.java:59)
Koo o
at com.asanka.rest.PaymentControllerTest.testWithInvalidStripeToken (PaymentControllerTest.java:143)

</ERROR>



Ecnn Xxopowune TeCtbl Tak N HE I'IOJ'IyLII/IJ'II/ICb?




CoBeplUeHCTBa HET, HO...

Ho ecTb:

® TeCTOBble CLUEHapPUn
® 3al0TOBKa TeCTOBOIO KJlacCa
® BO3MOXHOCTb UCIpaBnUTb OONH TECT U NnepereHepmnpoBaTb OCTalibHbIE



Formal methods

e LLM ucnonesyet B Tectax “cnyvanHble”, XOTb N peasriMcTU4YHble aHHble
e AnbTepHaTuBa — CUMBOSIbHOE UCMOSTHEHUE N Da33UHT

CMoOTpeTb 3anuchb

OOKNAA

CuMBOJIbHOE UCMOJIHEHUE

B .NET: ABTOMaTHnyeckoe
TecTUpoBaHue, Bepudukauus
M CUHTE3 nporpamMm

Omutpuin UBaHoB
Huawei

@ Omutpuit MopaBuHoB

JetBrains Research

RU

CMoTpeTb 3anuch A

LOKIAL

3HakoMcTBO c (pa3sepamu

Makcum lNeneBuH
Huawei

RU — Testing  Tooling

CMoTpeTb 3anuch M|

OOKIAL

AHanus Kkoga c HyneBbiM
YUCJTIOM JTOXKHbIX
cpabaTbiBaHui B Java c
MOMOLLbIO AUHAMUYECKOIO
CUMBOJ1IbHOIO UCMNOJIHEHUSA

OmuTtpuin UBaHoB
Huawei

@ Omutpun MopasuHoB

RU Tooling




Formal Methods + Artificial Intelligence?

[lpeocka3yeMocCTb
doopManbHbIX
MEeTOo40B

UntaemocTb TeCToB



Pestomupyem: Kak nony4ynTb TecT?

[MoaroToBUTL NPOEKT (Hanpumep, yctaHoBuTbL Mockito)
CdopmnpoBaTtb KOHTEKCT ANns 3anpoca (MHOro acrekToB)
[aTtb gononHuternbHble ykasdaHus LLM

CreHepupoBaTb CLEHapuu

CreHepupoBaTb NO CLEeHapusM TecTbl

[MoNoXuTb OTBET B NpaBUITbHOE MECTO B NPOEKTe
[Jobutbca KoMnMnupyemMmocTu (BCeMU OOCTYMNHbIMK crnocobamm)
BHecTn koppeKkuum Ha oCHOBe 3anycka
[MoTom onaTb 4OBUTLCHA KOMNUIMPYEMOCTH :)




Pestomupyem: Kak nony4ynTb TecT?

[MogrotoBUTh NPOEKT (Hanpumep, yctaHoBuUTb Mockito)
CdopmnpoBaTtb KOHTEKCT ANns 3anpoca (MHOro acrekToB)
[aTtb gononHuternbHble ykasdaHus LLM

CreHepupoBaTb CLEHapuu

CreHepupoBaTb NO CLEeHapusM TecTbl

[MoNoXuTb OTBET B NpaBUITbHOE MECTO B NPOEKTe
[Jobutbca KoMnMnupyemMmocTu (BCeMU OOCTYMNHbIMK crnocobamm)
BHecTu Koppekunn Ha ocHoBe 3arnycka
[MoTomM onATb 4OBUTBECA KOMNUINMPYEMOCTH :)




{4} explyt

e https://explyt.com/

e 40+ pa3paboTumkoB

e 4 xaHgupata PU3NKo-MaTeMaTUYECKNX HayK
e ex. JetBrains Research, Huawei RRI

e BbinyckHuku CI6ry, M"TMO, BLLUS


https://explyt.com/

Explyt Spring

Your teammate who makes development
productive

Plugin for Spring with Java and Kotlin support

Explyt Test

Your teammate who generates clear tests

Based on the latest Al research with
post-processing of world-leading static and dynamic
code analysis techniques





https://docs.google.com/file/d/1WQh6_yCcgHgZICDpD5NzWSCE6Rqnr8cZ/preview

Erop Kynukos Unbsa MypaBbéB
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