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- Writer: 4|O|E Insert
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Update

Batch
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New Project New Project

Q

Server URL: start.spring.io (33 Spring Boot: | 3.4.6

o Spring Boot

5 JavaFX Name: spring-batch6

Dependencies:

s Selenium with Pytest Q- Java Mail Sender
Location: ~[yun/fastcampus/ [ L . .
s Selenium JOOQ Access Layer Send email using Java Mail and Spring Framework's
JavaMailSender.
#) Quarkus IBM DB2 Driver

. Create Git repository
FET TR o [P e Apache Derby Database

Playwright for JVM Language: Java H2 Database

Micronaut
K HyperSQL Database

Ktor Type: Gradle - Groovy MariaDB Driver

Compose Multiplatform

MS SQL Server Driver
8 HTML Group: com.example

& React
ex Express Artifact: spring-batch6 Oracle Driver Added dependencies:

MySQL Driver

Angular CLI PostgreSQL Driver Lombok

Package name: com.example.springbatch6 > NoSQL

Writerside Spring Configuration Processor

V Vue.js > Messaging MySQL Driver

JDK: (3 jbr-17 v 1O .
¥ Vite / Spring Batch

. v Spring Batch
Playwright Java: 17

2  Flask Validation

Java Mail Sender
£ FastAPI Packaging:
) Cypress Quartz Scheduler

Spring Cache Abstraction
More via plugins...

Cancel ‘ Cancel Previous Create




O=ME A - docker mysq|

& compose.yaml|

services:
mysqgl:
contalner_name: 'mysql-spring-batch'
image: 'mysql:8.0.34'
environment:
MYSQL_ROOT_HOST: '%'
MYSQL_DATABASE: 'spring-batch'
MYSQL_ALLOW_EMPTY_PASSWORD: 'yes'
TZ: 'Asia/Seoul!'
ports:
- '3306:3306'
volumes:
- './volumes/mysgl/default:/var/1lib/mysql'’
command:
- "--character-set-server=utf8mb4"

- "--collation-server=utf8mb4_unicode_c1"

e ‘container_name ": ZIH|0|L1 O|F &4 ('mysql-spring-batch’)
e ‘image : AF2Y MySQL O|0|X| tH M X|™ (8.0.34)

e “environment : ZAH|O|] LHE 2t HE HH
e 'MYSQL_ROOT_HOST ": root AHCS| H& |2 He| (EE =
AE 3i8)

o 'MYSQL_DATABASE ": A2 A| MAMZE H|O|E{H[0|A O|F
"MYSQL_ALLOW_EMPTY_PASSWORD ": Bl H|ZHS 5| &
& (7 28 8)
"TZ : AH|0|H 2| EflE
e ‘ports’: XE O (SAEQC| 3306 ZEE Z1H|0|L1{2| 3306 EE

off &)

rF

l

ot
[l

e ‘volumes': H[O|E{ X|&ME 2
H|O|E{ C|2IE2|0]| OFRE)
e ‘command : ZIH|O|L] A|ZF A| Allist =7} HEH 0| (EXHAlar =

SESPEES)
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Job
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JobRepository

N

N~

Database

N~

JobLauncher - H{X| £ (Job)= &ldicl= X ™ (Entry Point)

Job - ofLe| HiX] = T, LS ol =] 7H2| Step2l= 1

Step - Chunk 7|8t M2|L} Tasklet T2 H|EL|A 22 38

JobRepository - HiX| H|E}C|O|E{ (&S 7|=, oi2jO|E|, AEl] S)E
ME-X3|5H MEA

Database - HiX| H|EIC]|O]E| E{|0|S0] & -Eie|kl= =215 XML
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ltemReader
1 J
: : ItemProcessor
1 ltemWriter
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JobLanucher Job Step 1 > ltemProcessor
L ltemWriter
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Database
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« Joblnstance O|Z}?
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. JobParameters O|2F?
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JobExecution O|2t?
. JobExecution = Joblnstance?| st o] Alx|| AlSH 0|24 (Record)
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Job 4ldH gl

JobParameter

Parameter Value

v

JobLauncher

Job Execution

No

v

Joblnstance
44

|

H|EFC|OfE] £

BATCH_JOB_INSTANCE

JOB_INSTANCE_ID JOB_NAME JOB_KEY
2 paymentReportJob d41d...
3 paymentReportJob 9ab...

7|1&
Joblinstance

ocCk

==

BATCH_JOB_EXECUTION_PARAMS

JOB_EXECUTION_ID

PARAMETER_NAME

PARAMETER_VALUE

2 targetDate 2025-05-11
3 targetDate 2025-05-11
3 run.id 1
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« StepO|Zt?
» Step= Spring BatchOi|A ‘&A| G[O|E] X2|'7t BO{Li= =2 TH{RIL[CE.
o SfLO[ Job2 0421 7h2| Stepl =2 O|FO{ A = 11, Zf StepO| XM 2 0| M2t HAZ|HAM TA| BiX] 20| b4 ElL|CE.
 Step LHE 0| A= Reader - Processor - Writer2| f1&x £ H[0|E{E ¢{11(Reader), 7t&otl(Processor), X & (Writer) &L |CF.

o StepO| AME! woiCt H2| H4= M

Ok

[T, & SO| HIEFE|O|S0]| 7|==|0 ZLIEE, ol CHS, MAIZE | ZEELICL.
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Step

« TaskletStep
o OfL}Q| StepOlM 'EF =2A'S TH PO Z A [ AE
o ex) OFE AH|, 2|2 AAR HE ME, B XNE| S
» Tasklet QIE|H|O|A S Fo5[ A HEot= 2|0t 2 dSHH =

« ChunkOrientedTasklet (Chunk 7|8t Step, AlZ20{| A 7t& BEO| ALR)

0

. CH22 HIO|EIS 'Chunk'(2S) EH9I2 BH2 %{2] o) 100071 CIO|E|S 10044 LI-0{ 91D, 712, K&t ket
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. LHEXOZ |temReader - ItemProcessor - ltemWriter +XE 12
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StepExecution

. StepExecution O|2F?
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. StepExecution?| £ 54 3 284
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I

2} StepExecution® X2| 44 EL|EE
o 2ol & Al O{= StepOi|A] =X[7 HMIM=X] =5
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« BATCH_STEP_EXECUTION H|O|=0]| 0|5 X&



StepContribution

. StepContribution O|2F?
« StepExecution LHE0|M oF Chunk(F3)2l M2| Z1E &8 -& Aot 9.
. 3 7|8t HE2|o|A Zf Chunk'E 2 Reader/Processor/Writer?| X{2| Z1tE 7|Zst1, StepExecutionof £t

. StepContribution?| =8 &4

. e /Kz|sHMRI/AZIEl OlO]E

o 02 A TEZl AMIj e 5 MM EA
. M5 EU Xbol 2M X3 AO|= =H A| StepContribution 2171 01 S2%t
. MX| sESE

« M3 AtO|=DOICH [temReader = ltemProcessor = ltemWriterZt AdiE|10 1 2117t StepContribution0f| &&=
A
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Schema BATCH_STEP_EXECUTION

STEP_EXECUTION

COMMIT

READ

FILTER

WRITE

READ_SKIP

WRITE_SKIP

PROCESS_SKIP

ROLLBACK

ID STEP_NAME START_TIME END_TIME STATUS | 'COUNT | COUNT| COUNT | COUNT COUNT COUNT COUNT count | EXIT-CODE
1 paymentReportStep 2025-05-30 ... 2025-05-30 ... COMPLETED 3 14 0 14 0) 0 o) 0 COMPLETED
2 paymentReportStep 2025-05-30 ... 2025-05-30... COMPLETED 3 14 0 14 0 o) 0) 0 COMPLETED
3 paymentReportStep 2025-05-30 ... 2025-05-30 ... COMPLETED 3 14 0 14 o) o) o) 0 COMPLETED
4 paymentReportStep 2025-05-30 ... 2025-05-30 ... COMPLETED 3 14 0 14 o) 0 0) 0 COMPLETED
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o Chunk&H?

e L
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EE HIO|HZ "@HE|(Chunk, F3)' HHRI=E EEIA &8 M 2= Me|ot= A LT
0|E =01, 1000712| Hi|0|E S 10044 108210]| L==0{ X{2[(817]|>7t=s > M7]) & = giLCt.
e N2| X

« Step LHEO|A [temReader - ltemProcessor = ltemWriter X2 s2etL|Ct,

» ReaderOf|A| CI|O|E{E Chunk AFO|=THE €111, ProcessortiA 7t5/ZHE{~ISt F|, Writero|Af 2

. X
o

. 22| ZEA: 3 Ho| 2E Bl0[EIS 22|X| 94T, Chunk B9IZ LIFA M2jstoz
. 45 pAk DB/IHY SOl Cio| HIOIEIS 2Z MBI 1/0 M52 Schske 4

AA
- BN F2f: 2} Chunk THeZ ERMO| Z2[H =2 HIff Al 81E Chunk Tt MA|=/E8e = QJSLICE
A

o CHEEC| HiX| ME|o| BEEHOZ ArE: H|O|E A, 0|, IHY M| 5 Cifet 250X EE|
o Of|Al

. Stepl: CSV IS 100744 210{ A DBA| X &t
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dANAASE

Step ltemReader ItimeProcessor ltemWriter
Al : . . .
> de) : ! :
reade ! : :
P : :
G AR MO ; g g
process(item) : .
Et2! item process 2| Al & dtst ﬂ :
S EGEGnACEEEECEEEE L et ML PR PP LR LR EREERE RS . :
reade()
oo P MemuE D § §
process(item) ! !
< E}2l item proces:s ZX| Al = digh ﬂ E
write(item)S +&5t0] 015 7H2| itemE ME >
oz ! 5 5




Chunk Z2M|A FESE

1 public void Chunk_Xz| 8 (int chunkSize, int totalSize) {

2
3
4
5
0
/
8
9

.
-
-
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for (int 1 = 0; 1 < totalSize; 1 = 1 + chunkSize) {

List i1tems new ArraylList();

1
2
3
4
5
0
/
8
9

=
= ©




Chunk Z2M|A FESE

List ttems new ArraylList();
for (int j = 0; j < chunkSize; j++) {
Object item = itemReader.read();
Object processedItem = i1temProcessor.process(item);

ttems.add(processedItem);
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itemWriter.write(items);
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Chunk Z2M|A FESE

for (int 1 = 0; 1 < totalSize; 1 = 1 + chunkSize) {

List i1tems new ArraylList();
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ltemWriter
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Fault-Tolerant(LjZgtA)

. LHZEM (Fault Tolerance)O|2t 2191717
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Fault-Tolerant 2% QA E 2|

HAME s &7 4H
faultTolerant() LiZgtd et [Skip/Retry/BackOff 2| LiZet 2ME A Y = U= StepBuilderZ FaultTolerantStepBuilder= H2tetL|C}.
.skip(Class<? extends Throwable> type) Skip A% X[=st of| 2] Efi0| A/l off sl OO|’IS ZAHFIEE SSeLICt
.skipLimit(int) Skip AH Skip o|& 2|C{ Z1~E A™eL|Ct. O] 2I~E X 1I5HH StepO| A mfghL|Ch
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.backOffPolicy(BackOffPolicy) Retry AH MAIE ZHE (2" /X5 §)2 2-6H= BackOff M E S=EefL|C.
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Fault-Tolerant 2% QA E 2|

return new StepBuilder( name: "faultTolerantStep", jobRepository)

.<PaymentSource, Payment>chunk( chunk:
transactionManager) Simg pBuilder<PaymentSource, Payment>
.readerkpaymentReader‘ )

.processor(paymentProcessor

.writer(paymentWriter())

.faultTolerant() FaultTolerantStepBuilder<PaymentSource, Payment>

.skip( type: I1legalArgumentException.class)
.skip( type: I1legalStateException.class)
.skipLimit( skipLimit: 10)

.noSkip( type: NullPointerException.class)
.skipPolicy(customSkipPolicy())

.retry( type: DeadlockLoserDataAccessException.class)
.retry( type: OptimisticLockingFailureException.class)
.retry( type: QueryTimeoutException.class)
.retryLimit( retryLimit: 3)

.retryPolicy(retryPolicy())
.back0ffPolicy(backOffPolicy())

.noRetry( type: I1legalArgumentException.class)

.noRollback( type: I1legalStateException.class)
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Chunk 999 L|O|E 0| SIS
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Skip AlLI2|@: “HRHOo =2 £&AHE O|o]E] ZiL{F7|"

- Skip(ALF7I) 715

« skip(): S8 02| 2’ Al ofief OrO|’= AL ELIC

- skipLimit(): Z|Cl A%|7| S5 SFLICE.
- noSkip(): S8 0l|2|= ALFIX| G2 Step= 2THA[ZLICE.

. skipPolicy(): HAEH AZ HMS XM ZeiL|LCT.

« SkipPolicy A& 224
. LimitCheckingltemSkipPolicy: £ 0|2| Efi0|| CHsH K| ™ El Sl=7X[TF AZIS 51 &ILILCE.
. AlwaysSkipltemSkipPolicy: &4t AZ1S £3HGHL|C}

 NeverSkipltemSkipPolicy: 2tA AZ1S £3UGHX| Q4L LY.



LimitCheckingltemSkipPolicy
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XEE ofle EfY iRt J2[10 & AL 3147} “skipLimit 2 ZX15kX| 42 it AZS 51&5t= 7|2 A,

A~

. =X HFA|
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o O of|2] &M Al H4XH7IEX| 2| skipCount®} H|1wSF “skipCount < skipLimit™ O] AZI(“true’), X1t A| “false".
« 27 O|Al

new StepBuilder("faultTolerantStep", jobRepository)
.<I, 0>chunk(10)
.reader(reader()).processor(proc()).writer(writer())
. faultTolerant()
. sSkip (MyBusinessException.class)

.skipLimit(5)

o« CHEEO| ZHESH skip AlLFE| 20 X gt



AlwaysSkipltemSkipPolicy

- 2= 0|2l £ AZot== o|Eot= A,

e shouldSkip(...) @= Al O|2] EfUO|L} 2l =2 A#FI0[ 24t true Hizt,

- 2F OflAl

new StepBuilder("faultTolerantStep", jobRepository)

.<I, 0>chunk(10)
. reader(reader()).processor(proc()).writer(writer())

. faultTolerant()

. skipPolicy(new AlwaysSkipItemSkipPolicy())
build();
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NeverSkipltemSkipPolicy
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o shouldSkip(...) @& Al ALt falseE Etet > 0|2 LAl A| Step SA| AT{(Z4H)

« 2 G[A]

new StepBuilder("faultTolerantStep", jobRepository)
.<I, 0>chunk(10)
.reader(reader()).processor(proc()).writer(writer())
. faultTolerant()
.skipPolicy(new NeverSkipItemSkipPolicy())




L 2t 2tM3t & Skip 8™ [

return new StepBuilder( name: "paymentReportStep", jobRepository)
>chunk( chunkSize: 20, transactionManager) Sin
.reader (paymentReportReader)
.processor(itemProcessor())
.writer(paymentReportWriter())
.faultTolerant() FaultTolerantStepBuil
.SkipLimit ( skipLimit: 2)

.skip( type: InvalidPaymentAmountException.class)

|
(
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.skipPolicy( skipPolicy: new NeverSkipItemSkipPolicy())
build();




createSkipPolicy() Lif: 7|2 &

protected SkipPolicy fcreateSkipPolicy()

SkipPolicy skipPolicy = this.skipPolicy;
Map<Class<? extends Throwable>, Boolean> map = new HashMap<>( m: skippableExceptionClasses);
map.put(ForceRollbackForWriteSkipException.class, true);
LimitCheckingItemSkipPolicy limitCheckingItemSkipPolicy = new LimitCheckingItemSkipPolicy(skiplLimit,
if (skipPolicy == null) A
if (skippableExceptionClasses.isEmpty() && skipLimit > 0)
logger.debug(String.format!
"A skip limit of %s 1s set but no skippable exceptions are defined. Consider defining skippable exceptions.",

skipLimit));
skipPolicy = limitCheckingItemSkipPolicy;

else if (limitCheckingItemSkipPolicy != null) 4
skipPolicy = new CompositeSkipPolicy( skipPolicies: new SkipPolicy[]{skipPolicy, limitCheckingItemSkipPolicy});

return skipPolicy;




createSkipPolicy() Lif: 7|2 &

protected SkipPolicy fcreateSkipPolicy()

SkipPolicy skipPolicy = this.skipPolicy;
Map<Class<? extends Throwable>, Boolean> map = new HashMap<>( m: skippableExceptionClasses);
map.put(ForceRollbackForWriteSkipException.class, true);
LimitCheckingItemSkipPolicy limitCheckingItemSkipPolicy = new LimitCheckingItemSkipPolicy(skiplLimit,
if (skipPolicy == null) A
if (skippableExceptionClasses.isEmpty() && skipLimit > 0)
logger.debug(String.format!
"A skip limit of %s 1s set but no skippable exceptions are defined. Consider defining skippable exceptions.",

skipLimit));
skipPolicy = limitCheckingItemSkipPolicy;

else if (limitCheckingItemSkipPolicy != null) 4
skipPolicy = new CompositeSkipPolicy( skipPolicies: new SkipPolicy[]{skipPolicy, limitCheckingItemSkipPolicy});

return skipPolicy;




CompositeSkipPolicy#shouldSkip =X} ZiA}

@0verride

public boolean shouldSkip(Throwable t, long skipCount) throws SkipLimitExceededException

for (SkipPolicy policy : skipPolicies)

if (policy.shouldSkip( t: t, skipCount

return true;

return false;




%|Z LimitCheckingltemSkipPolicy M&

®o0verride
public boolean shouldSkip(Throwable t, long skipCount)
if (skippableExceptionClassifier.classify( classifiable: t))
1f (skipCount < skiplLimit

return true;
else

throw new SkipLimitExceededException(skiplLimit, t);

else

return false;
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Retry A|LIZ|2: “2AIE] FOHO| CHEt XS XA ="

HHE
- 22X X2| Jobd|A, Me|El LHES 2|5 ZX| API 2= CHE DB HIO|Z0| 7[=3h0F 2.
=X

. HER3 A| ZoliLt DB Deadlock 52| TransientError 2HAH

o X EHI A| Ol MTH HTHSEL, FFA 7|CHRICEF CHA| R85HH 452 71580| =3
SHZ: Retry
o .retry(DeadlockLoserDataAccessException.class).retryLimit(3).backOffPolicy(new FixedBackOffPolicy(1000))
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Retry A|LIZ|2: “2AIE] FOHO| CHEt XS XA ="

- AR 28 =2 HNE

. retry(Class<? extends Throwable> type) : X|’8cl 0f|2|7} ZlSIH IHA| =5 +HoI == SSILIC

retryLimit(int retryLimit) : Z|CH TA | 2I+E BH-SL|CE O] Sl=F X 1olH I O & RHA| oK Q& LLCY.

noRetry(Class<? extends Throwable> type) : Z{A| = CHAMOJ| A X|2|E ol|2| EfRIS X|™BtL|CY.

retryPolicy(RetryPolicy) : AFEX} Q| EE= 7|& H|S RetryPolicyE S54l, 0|2 Et-2l=-7[El ZZC = THA|=E MZSHA Mo = ASLICE.

backOffPolicy (BackOffPolicy) : MA|= AjO|2| ZHH (1™ /X[+= &)= £86t= BackOffPolicyE SS&LILCH.
 RetryPolicy A|l& 224

- SimpleRetryPolicy : X|&¢t of|2] EFI0) CHH Z[CH =la~(maxAttempts)2tE A== 71 7|2 X0l H*

TimeoutRetryPolicy : X[ZEl 7|Zt(timeout) S22 THA| == o1Eot= X

AlwaysRetryPolicy : O™ 0| 2| = X[t 10| THA|=3F= X (canRetry()7F 24t true)

NeverRetryPolicy: O 0|2|= MA|StX

@)

= MK (canRetry ()7t &4t false)
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CompositeRetryPolicy: 0{2] RetryPolicyE Z£&510q, 0|2 SFLI &A= et &=XHNo = HME ME



SimpleRetryPolicy
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. LHE0|| Map<Class<? extends Throwable>, Boolean>2 AXdl Ot 02| Z A =EX| SE.
o KHA|L 2T} retryLimitE Z2HSHK| 4O ™ canRetry(...)7t trueE Hlet,
o AH 0f|A

Map<Class<? extends Throwable>, Boolean> retryable = Map.of(
DeadlockLoserDataAccessException.class, true,
IllegalArgumentException.class, false

);
RetryPolicy policy = new SimpleRetryPolicy(3, retryable, true);

new StepBuilder("retryStep", jobRepository)
.<I, 0>chunk(10)
.reader(reader()).processor(proc()).writer(writer())
.faultTolerant()
.retryPolicy(policy)
build();

. M| &1(3)77}X| DeadlockLoserDataAccessException0i| Chet RHA| =& {5t lllegalArgumentException= SA| &I,
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TimeoutRetryPolicy

. Osth
=
o X|™HEl AIZHtimeout) SR RHA| =2 & 26H= M
« =Xl HIAI
O 1 O 1

. AIA|ZH0] timeout O|2H0|™ open(...) O|=F canRetry(...)7} true.

new StepBuilder("retryStep", jobRepository)
.<I, 0>chunk(10)
.reader(reader()).processor(proc()).writer(writer())

.faultTolerant()

.retryPolicy(new TimeoutRetryPolicy/(

build();




AlwaysRetryPolicy

. “canRetry(..)" S Al LAY 312-Lt 02| EFRI0] AFRIGIO| SHAF “true” B

« 2% OfA]

new StepBuilder("retryStep", jobRepository)
.<I, 0>chunk(10)
. reader(reader()).processor(proc()).writer(writer())

. faultTolerant()

.retryPolicy(new AlwaysRetryPolicy())
build();
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NeverRetryPolicy
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. canRetry(...)7t &4t false - O|2| A S A| AlI{(Z4H).

« 2% OffA]

new StepBuilder("retryStep", jobRepository)
.<I, 0>chunk(10)
.reader(reader()).processor(proc()).writer(writer())

. faultTolerant()
.retryPolicy(new NeverRetryPolicy())
.build();
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CompositeRetryPolicy
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. canRetry(context) @= A|, =ACHZ 2} HXQ| canRetry(...)E Al SILIZHE trueE YtetstH FA| true 2B > AT 518, 25 false [Tt false 2|E > A= &
« AT Ol

if (retryPolicy == null) {
Assert.state( expression: ! (retryableExceptionClasses.isEmpty() && retryLimit > 0),

message: "If a retry limit is provided then retryable exceptions must also be specified")
retryPolicy = simpleRetryPolicy;

else if ((!retryableExceptionClasses.isEmpty && retryLimit > 0)

CompositeRetryPolicy compositeRetryPolicy = new CompositeRetryPolicy();
compositeRetryPolicy.setPolicies(new RetryPolicy[]{retryPolicy, simpleRetryPolicy});
retryPolicy = compositeRetryPolicy;
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createRetryOperations() LI5: 7|= 24 41E4
protected BatchRetryTemplate createRetryOperations() A

RetryPolicy retryPolicy = this.retryPolicy;
SimpleRetryPolicy simpleRetryPolicy = null;

Map<Class<? extends Throwable>, Boolean> map = new HashMap<>( m: retryableExceptionClasses);
map.put(ForceRollbackForWriteSkipException.class, true);

simpleRetryPolicy = new SimpleRetryPolicy( maxAttempts: retryLimit, retryableExceptions: map) ;

if (retryPolicy == null) {
Assert.state( expression: ! (retryableExceptionClasses.isEmpty() && retryLimit > 0),
message: "If a retry 1imit 1s provided then retryable exceptions must also be specl

retryPolicy = simpleRetryPolicy;

else if ((!retryableExceptionClasses.isEmpty() && retryLimit > 0))
CompositeRetryPolicy compositeRetryPolicy = new CompositeRetryPolicy();
compositeRetryPolicy.setPolicies(new RetryPolicy[]{iretryPolicy, simpleRetryPolicy});
retryPolicy = compositeRetryPolicy; retryPolicy: TimeoutRetryPolicy(©@8982 compositeRetr




createRetryOperations() LI5: 7|= 24 41E4
protected BatchRetryTemplate createRetryOperations() A

RetryPolicy retryPolicy = this.retryPolicy;
SimpleRetryPolicy simpleRetryPolicy = null;

Map<Class<? extends Throwable>, Boolean> map = new HashMap<>( m: retryableExceptionClasses);
map.put(ForceRollbackForWriteSkipException.class, true);

simpleRetryPolicy = new SimpleRetryPolicy( maxAttempts: retryLimit, retryableExceptions: map) ;

if (retryPolicy == null) {
Assert.state( expression: ! (retryableExceptionClasses.isEmpty() && retryLimit > 0),
message: "If a retry 1imit 1s provided then retryable exceptions must also be specl

retryPolicy = simpleRetryPolicy;

else if ((!retryableExceptionClasses.isEmpty() && retryLimit > 0))
CompositeRetryPolicy compositeRetryPolicy = new CompositeRetryPolicy();
compositeRetryPolicy.setPolicies(new RetryPolicy[]{iretryPolicy, simpleRetryPolicy});
retryPolicy = compositeRetryPolicy; retryPolicy: TimeoutRetryPolicy(©@8982 compositeRetr




CompositeRetryPolicy#canRetry ZAL

public boolean canRetry(RetryContext context)
else 4
for (Ant 1 = 0; 1 < contexts.length; 1++
if (!policies[i].canRetry( context: contexts|[i]

retryable = false;

return retryable;




SimpleRetryPolicy#canRetry ZAl

@0verride
public boolean canRetry(RetryContext context)

Throwable t = context.getLastThrowable();

boolean can = (t == null || retryForException(t)) && context.getRetryCount() < getMaxAttempts();

if (lcan && t != null && !this.recoverableClassifier.classify( classifiable: t))

context.setAttribute( name: RetryContext.NO_RECOVERY, value: true);

else 4
context.removeAttribute( name: RetryContext.NO_RECOVERY) ;

return can,
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JobEXxecutionListener

public interface JobExecutionListener A

. QX =2=7?
. beforeJob(JobExecution) > & A|&F Rl
jobExecution . afterJob(JobExecution) > ZEE AH ZZ S

. =088 FOIE

default void beforeJob(JobExecution jobExecution) A

. oA XIS}/ FEE|
. ex) 25 API HYM &7 [ &7
- TH| Me| e E|ZE

. jobExecution.getStartTime()-getEndTime() 2= & =3l A|ZF AL

if (jobExecution.getStatus() . jobExecution.getStatus() £ M2-A1{ £7|
== BatchStatus.X) . D|E}E]|0|2 (BATCH_JOB_EXECUTION) 2 I}2}0|E{- Al 271 ZIA|
jobExecution = SEIN
default void afterJob(JobExecution jobExecution) - EAR T SH/ME EE
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StepExecutionListener

public interface StepExecutionListener extends SteplListener {
.« Nl ==

. beforeStep(StepExecution) = Zf A& A|ZFH
StepExecution . afterStep(StepExecution) > Zt ABl Z2 &
default void beforeStep(StepExecution stepExecution) y Z'SB %F% EO‘—|E

. EHAE EO]Y FF

« beforeStep 0| EfRAERI X|E > afterStep Off XtO| AH| A
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stepExecution

. afterStep B2t ExitStatus HZA > 0|2 & SE0]| €t

null
. ZEH HEIAE MA

- —1——

@Nullable . ExecutionContext 0| 2t {Zt > C+S AN &=

default ExitStatus afterStep(StepExecution stepExecution) { return null; }
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ChunkListener

public interface ChunkListener extends StepListener {

String ROLLBACK_EXCEPTION_KEY = "sb_rollback_exception";

context

default void beforeChunk(ChunkContext context)

context

default void afterChunk(ChunkContext context)

PROPAGATION_REQUIRES_NEW

context

default void afterChunkError(ChunkContext context)

o QA 2=?

« beforeChunk(ChunkContext)
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« afterChunk(ChunkContext)
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ItemReadListener

public interface htemReadListener<y> extends SteplListener {

. X ==

default void beforeRead()

. beforeRead() - ItemReader.read() = X
O

. afterRead(T item) - read ()7} HAMHOZ 24K E dliztol X

null
item

default void afterRead(T item)
* . O[O|E| SZ& AAl

- afterRead0i|A 2X A4F, Ol BEE 22| &Y

I

- O[] CHe| 2Z/&E

ex
« onReadErrordjiA 0|2 HE 2 EE= Z2| X} L

default void onReadError(Exception ex)




ItemProcessListener

public interface ItemProcesslListener<T, S> extends SteplListener {

. QXN ==?
item

Ly
J
x

« beforeProcess(T item) - ItemProcessor.process(item) 2

default void beforeProcess(T item)
. afterProcess(T item, S result) > process()7 dAMO = A= dietot Xl
. onProcessError(T item, Exception e) - process() =& 0f|2| LA A|

. =Q 2 FoIE

null
. ZENA EfO] £H
item o
« Zt OIO|EEH HMe| A|Zt 7|F - CPU &< =& x| Mg}
result
OF
default void afterProcess(T item, @Nullable S result) { - ]éIE'lEIéI EE:'!

« afterProcessOl|A result == nullQ! Z!E2l=l ofo|El 2
o 0|2 ME X2
« onProcessErrordilAl £EH = M| EE= A7 MaFEHH

Al

default void onProcessError(T item, Exception e) { o J\'l-g—/iél]IH X—|E_| ?_-I_JIK_ 7éI7:|| SN JCCDI-OH ]IHEI_ _E_Jsll
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e [ ]

Olm
|
I




ltemWriteListener

public interface [[temWriteListener<S> extends StepListener {

items

default void beforeWrite(Chunk<? extends S> items)

items

default void afterWrite(Chunk<? extends S> items)

exception
items

default void onWriteError(Exception exception, Chunk<? extends S> items)

. SN ==

. beforeWrite(List<? extends S> items) > ItemWriter.write(items) == =™

. afterWrite(List<? extends S> items) = write()7} BAMOZ 7{ol(2HZHM FHal)=l 0|=

« onWriteError(Exception exception, List<? extends S> items) > write() =& 0|2
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Part 2 Spring Batch 45 %|%is} 7|H

| -
Ana Hijx| Ms JHM ADE HIX] 85 704 ADY HIX] S5 7H4
Reader Processor & Writer Partition Step
— Limit offset EtAl - Processor 85 7l - H& Partition Step A2
- Zero offset HiAl - Writer &5 7iM - MasterStep, Slave Step =& 71
- Cursor HtAl - = #ol mref 3l JHM
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Processor & Writer M= 74M
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4l& Sample Data Setup

\» Fast campus

drop table payment_source;

create table payment_source
(
id
primary key,
payment_date
discount_amount
final_amount
original_amount
partner_business_registration_number
partner_corp_name

create index 1dx_payment_date

e on payment_source (payment_date);

bigint auto_increment

date

decimal(38
decimal(38
decimal(38

varchar(100)
varchar(100)

21

]

I

not
not
not
not
not
not

null,
null,
null,
null,
null,
null




4l& Sample Data Setup

sp_insert_payment_source_batch( p_row_count

sp_insert_payment_source_batch( p_row_count 5000¢

SP— insert_ payment_source_batch ( p_row_count

sp_insert_payment_source_batch( p_row_count 50000

sp_insert_payment_source_batch( p_row_count

sp_insert_payment_source_batch( p_row_count 5
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\» Fast campus

@0Bean
public Step paymentReportStep(
JpaPagingItemReader<PaymentSource> paymentReportReader

return new StepBuilder( name: "paymentReportStep", jobRepository)
.<~>chunk( chunkSize: 1_000, transactionManager)

.listener( listener: new StepDurationTrackerListener())
.reader(paymentReportReader)

.processor (paymentReportProcessor())

.writer(paymentReportWriter())

.listener( listener: new ChunkDurationTrackerListener())
N EAGIOF




Limit-Offset Al

select * >
from payment_source W28 s e 7 89 10 11 12 13 14 15
Limit 5 offset C Offast b Offaet 5

\» Fast campus



Limit-Offset Al

select * >

M 2345 6 7 8 9 10 11 12 13 14 15

Limit 5 Limit 5

Limit 5 offset 5 Offset O Offset 5

from payment_source

\» Fast campus



Limit-Offset Al

select * >
from payment_source W28 s e 7 89 10 11 12 13 14 15
limit 5 offset 1c Offset Offset 5

\» Fast campus



Limit-Offset Al

-

select * o
from payment_source 46 [i7 18 9 [20] 21 22 |23 24 25 | ..
Limit 5 o#;nef s o#%;neli 2
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4l& Sample Data Setup

\» Fast campus

drop table payment_source;

create table payment_source
(
id
primary key,
payment_date
discount_amount
final_amount
original_amount
partner_business_registration_number
partner_corp_name

create index 1dx_payment_date

e on payment_source (payment_date);

bigint auto_increment

date

decimal(38
decimal(38
decimal(38

varchar(100)

varchar(100)

not

2) not
2) not
2) not

not
not

null,
null,
null,
null,
null,
null




4l& Sample Data Setup

sp_insert_payment_source_batch( p_row_count

sp_insert_payment_source_batch( p_row_count 5000¢

SP— insert_ payment_source_batch ( p_row_count

sp_insert_payment_source_batch( p_row_count 50000

sp_insert_payment_source_batch( p_row_count

sp_insert_payment_source_batch( p_row_count 5

\» Fast campus



\» Fast campus

public Step paymentReportStep(
JpaPagingItemReader<PaymentSource> paymentReportReader

return new StepBuilder( name: "paymentReportStep", jobRepository)
.<~>chunk( chunkSize: 1_000, transactionManager)

.listener(listener: new StepDurationTrackerListener())
.reader(paymentReportReader)

.processor (paymentReportProcessor())

.writer(paymentReportWriter())

.listener( listener: new ChunkDurationTrackerListener())
.build();




Limit-Offset Step M5 =X

I =
Rows S710] [[}E Step &2 A|Zt
600,000
573,000
400,000 +
(7))
=
200,000 —+
0 _
10,000 50,000 100,000 500,000 1,000,000
FTOWS
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ke

Limit-Offset Chunk s =AM

Chunk &=A10] IHE X2| A[ZF H2} (1,000,000 rows)

2,500 —+
2,000 +

1,500 —+

2| 2% (ms)

1,000 +

9500 +

0 250 500 750 1,000
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Limit-Offset =2iX|= £l9Ql

A Xte| #1X|= ZOlOoFsh
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payment_date count

12025-05-02_count®:

"other dates count"”:

"1,000,0007,
"11,660,000"




explain limit 1 000 offset O

¢ Unique Index Scan (Index lookup) of payment_source

Unknown (Limit)
Index Idx_payment_date

O Rows
2.06e+6

& Select —» O Actual Rows
S Cost ..445532.0
& Actual Time 0.578..1.66

 Actual Rows 1000
S Cost ..445532.0

5 Actual Time 0.577..1.61

\» Fast campus



explain limit 1 000 offset 5,000

| Index Scan (Index lookup) of payment_source

Unknown (Limit/Offset) 1000/5000 row(s)
Index idx_payment_date

O Rows 2.06e+6
O Actual Rows 6000
S Cost ..445453.0
& Actual Time 0.0792..3.44

O Rows
& Select —»| O Actual Rows

& Cost ..445453.0
S Actual Time 2.96..3.63

\» Fast campus



explain limit 1 000 offset 50,000

? Unique Index Scan (Index lookup) of payment_source

Unknown (Limit/Offset)
O Rows

& Select —» O Actual Rows

& Cost ..444719.0
& Actual Time  45.9..46.7

Index IdX_payment_date
2.06e+6

O Actual Rows 51000
S Cost ..444719.0
S Actual Time 0.238..44.8

\» Fast campus



explain limit 1000 offset 500,000

AnAAR Jdex Scan (Index lookup) of payment_source
Unknown (Limit/Offset) 1000/500000 row(s) ( p) of pay -

Index Idx_payment_date
" Rows
&~ Select —» O Actual Rows

Cost ..440122.0
Actual Time 675.0..676.0

O Rows 2.06e+6
O Actual Rows 501000
Cost ..440122.0
Actual Time 0.793..663.0

\» Fast campus




explain limit 1,000 offset 990,000

Unknown (Limit/Offset)

O Rows 1000

<~ Select —» O Actual Rows 1000 »

S Cost .440914.0
& Actual Time 2707.0..2709.0

\» Fast campus

? Unique Index Scan (Index lookup) of payment_source

Index iIdx_payment_date
 Rows 2.06e+6
 Actual Rows 991000
& Cost .440914.0

& Actual Time 0.216..2684.0



Limit Offset =2{X|= &2l - §|O]E]

2025-05-02 Count Other Dates Count

1,000,000 rows 11,660,000 rows

\» Fastcampus



Limit Offset =2{X|= &2l - offset O

spring_batch> select 1id,
discount_amount,
final_amount,
original_amount,
partner_business_registration_number,
partner_corp_name,
payment_date
from payment_source
where payment_date = '2025-05-02°
limit 1000 offset O
[2025-07-13 13:00:53] 1,000 rows retrieved starting from 1 in| 192 ms

(execution: 15 ms, fetching: 177 ms)
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Limit Offset =2{X|= &2l - offset 5,000

spring_batch> select 1id,
discount_amount,
final_amount,
original_amount,
partner_business_registration_number,
partner_corp_name,
payment_date
from payment_source
where payment_date = '2025-05-02'
1limlit 10000 offset S0000
[2025-07-13 13:03:51] 10,000 rows retrieved starting from 1 in| 399 ms

(execution: 74 ms, fetching: 325 ms)
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Limit Offset =2{X|= &?! - offset 50,000

spring_batch> select 1id,
discount_amount,
final_amount,
original_amount,
partner_business_registration_number,
partner_corp_name,
payment_date
from payment_source
where payment_date = '2025-05-02'
limit 10000 offset !
[2025-07-13 13:06:03] 10,000 rows retrieved starting from 1 in|1 s 546

ms (execution: 1 s 146 ms, fetching: 400 ms)
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Limit Offset =2{X|= &2l - offset 990,000

spring_batch> select 1id,
discount_amount,
final_amount,
original_amount,
partner_business_registration_number,
partner_corp_name,
payment_date
from payment_source
where payment_date '2025-05-02"
Limit 10000 offset ¢
[2025-07-13 13:09:28] 10,000 rows retrieved starting from 1 in|2 s 538
ms (execution: 2 s 343 ms, fetching: 195 ms)

\» Fast campus




Limit Offset =2{X|= &¢Ql - SE K H0O|E] M2

: Id payment_date
13,380,001 2025-05-02
"""""""""""""""" 133800022025—05—02 limit 1,000 offset O Ci|0|E{ <]
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 2025-05-02
""""""""""""""" 13,390,000 |  2025-05-02
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Limit Offset =2{X|= &¢Ql - SE K H0O|E] M2

: Id payment_date
13,380,001 2025-05-02 AR 209 H0|E
13,380,002 2025-05-02 limit 1,000 offset O H|O|E{ X3
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 2025-05-02
L 13,390,000 | 2025-05-02
oI e e
"""""""""""""""" 13,381,002 |  2025-05-02
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- AR| B2 HloJE
_____________________________________________________________________________________________________________________________________ 2025-05-02 ' |imit 1,000 offset 1,000 HIOJE{ =3
_ 13,391,000 2025-05-02 :
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Limit Offset =2{X|= &¢Ql - SE K H0O|E] M2

: Id payment_date
14,369,001 2025-05-02 AR 209 H0|E
14,369,002 2025-05-02 limit 1,000 offset 989,000 H|0|E{ X3
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" 2025-05-02
L 14379000 | 2025-05-02
i M
"""""""""""""" 14,370,000 |  2025-05-02
-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- AR| B2 HloJE
_____________________________________________________________________________________________________________________________________ 2025-05-02 ' |imit 1,000 offset 999,000 H|0|E{ X3
_ 14,380,000 2025-05-02 :

\» Fast campus



Limit Offset & 7141
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No-Offset HiAl

- WHERE lastKey>... + LIMIT (Z|Al)
- QIElA Seek 7|HE zt=l Ms

- OfZ2|A|0|- 90l A ZEH(DFX|2f 7]) Ehe

Cursor Al

- DBOf| A S0 ot M +XIHO = 7|
- JDBC AH-ALO|= 7{A{(fetchSize)
- AEZ|Y 7], {i22| x| A3}

- Ch A= & AHEM Y| ER



: Id payment_date
14,369,001 2025-05-02
""""""""""""""" 14369,002 |  2025-05-02 =M =ES GHo|E
'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' 2025-05-02
L 14379000 | 2025-05-02
R S— 14370 001 e ———— O 25 .0.5. 02 R
IZﬁﬁIﬁiﬁﬁﬁIﬁiﬁﬁiZ%ﬁéiéﬁééiﬁIIﬁﬁﬁﬁiﬁﬁ]ﬁﬁIﬁiﬁﬁﬁIﬁiﬁﬁﬁIIIIéiéééIéé}ééﬁiIﬁIﬁﬁZﬁiﬁﬁﬁfﬁﬁﬁi AR B8 o]E
2025-05-02
““““““““““““““““
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No-Offset &4 C|OJE] HZ2 T4,
: Id payment_date
14370001 2025052
____________________________ 14,370,000 20200502 | Alg mQ rf|o|E{of HI2 N
_____________________________________________________________________________________________________________________________________ 2025-05-02
_ 14,380,000 2025-05-02

\» Fast campus



No-Offset 4] 7|= B4

select 1d,
discount_amount,
final_amount,
original_amount,

partner_business_registration_number,

partner_corp_name,
payment_date
from payment_source
where payment_date = "2025-0o-02°
Llimit 1000 offset 1000;
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No-Offset &4l Offset X|7{

select 1d,
discount_amount,
final_amount,
original_amount,

partner_business_registration_number,

parther_corp_name,
payment_date
from payment_source
where payment_date = "2025-0o-02°
Limit 1000 < R

\» Fast campus
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No-Offset 24! Primary Key 7|

select psl_0.1d,
psl_0.discount_amount,
psl_0.final_amount,
psl_0.original_amount,
psl_0.partner_business_registration_number,
psl_0.partner_corp_name,
psl_0.payment_date

from payment_source psl_0

where psl_0.1d < 16
and psl_0.payment_date = '2025-05-02'
order by psl_0.1d desc

limit 1000;

\» Fast campus



No-Offset ! Primary Key 7|t X3]

select psl_0.1d,

psl_0.discount_amount,
psl_0.final_amount,
psl_0.original_amount,
psl_0.partner_business_registration_number,
psl_0.partner_corp_name,
psl_0.payment_date

from payment_source psl_0

where psl_0.1d < 16049001

and psl_0.payment_date = '2025-05-02'
order by psl1l_0.1d desc

limit 1000;

\» Fast campus



No-Offset BfAl A Chunk

spring_batch> select psl1_0.1id,
psl_0.discount_amount,
psl_0.final_amount,
psl_0.original_amount,
psl_0.partner_business_registration_number,
psl_0.partner_corp_name,
psl_0.payment_date

from payment_source psl_0

where psl_0.1d < 16050001
and psl_0.payment_date = '2025-05-02'
order by psl1_0.1d desc

1imit 10006
[2025-07-20 20:05:35] 1,000 rows retrieved starting from 1 in 324 ms (execution: 8 ms, fetching: 316 ms)
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No-Offset BfA! =7F Chunk

spring_batch> select ps1_0.1id,

psl_0.discount_amount,
psl_0.final_amount,
psl_0.original_amount,
psl_0.partner_business_registration_number,
psl_0.partner_corp_name,
psl_0.payment_date

from payment_source psl_0

where psl1_0.1d < 15550001

and psl_0.payment_date = '2025-05-02'
order by psl1_0.1d desc
limit 1000
[2025-07-20 20:07:07] 1,000 rows retrieved starting from 1 in 286 ms (execution: 8 ms, fetching: 278 ms)
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No-Offset Al SHI Chunk

spring_batch> select psl1_0.1id,
_0.discount_amount,
.final_amount,
.original_amount,
_0.partner_business_registration_number,
.partner_corp_name,
.payment_date
from payment_source psl_0
where psl1_0.1d < 16050001
and psl_0.payment_date = '2025-05-02'

order by psl1_0.id desc

limit 1000
[2025-07-20 20:08:24] 1,000 rows retrieved starting from 1 in 402 ms (execution: 7 ms, fetching: 395 ms)

\» Fast campus



No-Offset &= H|!

\» Fast campus

rows Limit Offset No Offset
10,000 503 ms 471 ms
50,000 1,964 ms 2,102 ms
100,000 4,701 ms 5,893 ms
500,000 85,000 ms 13,779 ms
1,000,000 573,000 ms 21,953 ms




No-Offset M= H|?

Performance
B Limit Offset B No Offset
600000
400000
(/)]
-
200000
0
10,000 50,000 100,000 500,000 1,000,000

rows
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No-Offset St

select
1d,
discount_amount,
final_amount,
original_amount,
partner_business_registration_number,
partner_corp_name,
payment_date
from payment_source
where payment_date = '2025-05-02'

order by 1d desc

limit 1;

\» Fast campus



No-Offset it SE

@0verride

public void open( @NotNull ExecutionContext executionContext) throws ItemStreamException

this.entityManager = entityManagerFactory.createEntityManager();
if (executionContext.containsKey( key: "firstId"))
this.firstlId = executionContext.getLong( key: "firstId");

+ else

NN

TypedQuery<T> query = entityManager
.createQuery( s: qgueryString, aClass: this.targetType)
.setMaxResults(1);

parameterValues.forEach( action: query: :setParameter);

List<T> results = query.getResultList();

if (results.isEmpty()

this.firstld

else

VAN AAT AN NWVOAAAAAAAANAN WAAANANANANTON AN

this.firstld idExtractor.apply( t: results.get(0)) + 1;
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No-Offset =

J2
o}
|

select 1d,

4 discount_amount,

final_amount,
original_amount,
partner_business_registration_number,
parther_corp_name,
payment_date

from payment_source

where payment_date = '2025-05-02°

and id < 15051006

order by 1d desc
limit 1000;
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No-Offset it SE

@0verride
public T read()
if (buffer.isEmpty() && !isEnd) 4
fillBuffer();

return buffer.poll();

\» Fast campus



No-Offset it SE

private void fillBuffer()

PANSTATTONAANA

String queryWithNoOffset = queryString.replace( target: "WHERE", replacement: "WHERE id < :firstId AND");
TypedQuery<T> query = entityManager

.createQuery( s: queryWithNoOffset, aClass: this.targetType)

.setMaxResults(this.chunkSize);

parameterValues.forEach( action: query: :setParameter);
query.setParameter( s: "firstId", o: this.firstId);
List<T> results = query.getResultlList();

if (results.isEmpty())

this.i1sEnd = true;

else ﬂ

NN AAASAIAANANSNT

buffer.addAll( c: results);

this.firstId = idExtractor.apply( t: results.get(results.size

\» Fast campus



No-Offset it SE

@param executionContext

Othrows ItemStreamException

@0verride

public void update( @NotNull ExecutionContext executionContext) throws ItemStreamException

executionContext.putLong("firstId", this.firstId);

\» Fast campus



Part 2 Cursor Al

A I 2l HX| Reader M= 7§AM

03

- Cursor HEAL

. - DBO| M 23 8t 34 2A1HO= 9l
: - JDBC MH-AIO]= 7 A (fetchSize)

: - AEE|Y 97|, B2 £l A3

L - T AW & UM BY| HS

llllllllllllllllllllllllllllllllllllllllllllllllllllllll
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Client-Side Cursor Streaming O|Zt?

« Client-Side Cursor Streaming O|ZF?

Of

- =Ct0|AE AO|= A= ClO]E{H|o] A Rf2]2] B= ZatS of tHoj| OfSE|A[o] M| H2 2= 71X LtM X 2fol= B4l KLICE.

r

- MySQL JDBC EE2[0[|HHe| 7|2 S& 2AIIL|C.

- TA| Cl|o|E Ct2ZE=: Ol ZE|#H|0|4d0]| "SELECT ™ #2|E A2olH, H[O|EH|0| A= x| &l 2= H|0|ES S20|HUE (0HZE[A|0| M) = SA|

28| 7§A: JDBC S2t0|H= Hakre BE H|0|EIS ofZ2||0]42] HIZ2|(JVM Heap)Oll HEHSLICH

H
- H|Z2E2|0f|M C|O|E] Z==|: O|= OfZ2[#[0]40] "ResultSet.next() & = =5rH, H|O|EH|0|ALF =7t S41 GlO| H|Z [0 XMEEl C[O|E S ti=A|
A FLICE.

- 2 2t 2= HIo|HE HZE|0| 7142 20fl= HIo|HH|0]A S §0| HZE|0|N 2178 1222 H|0|H &2 £7| 0j<> WFSL|C}.

- EHFH: 32 O|0|E7t B2 B % = CIO|E{E 2|0 MEoHOF of2 = HIZE| AFEE0] ESELICt. 0|= tHEE H|0|HE Xl o
=
=

OutOfMemoryError" %E’al'E ZE| folo| EL|Ct.
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Client-Side Cursor Streaming Flow

AR FE JDBC MySQL
: com.prepareStatement("SELECT ...") > E
E : com.prepareStatement("SELECT ...") >
'4 SELECTS| &l 81 25 CIERC
5 E ) MySQL A2 S 2atE ;
1 € HE Lf2i2t JDBCS] o220l 7RA| ;
€ ResultSet ; 5
E ResultSet.nest() > E
< Result Record E E
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Server-Side Cursor Streaming O|Zt?

. Server-Side Cursor Streaming O|Zt?

- MH AO[= FHAM= G[O|E{H|O|A F2[Q] 2utE MHO| RIS xH, OZE|A|0[190] R WOIC HIO|HE a4 AE2[Y2Z T2 X 2|ot=
S AL,

- CHEE HIO|EKE HEe| 2| 80| EH2 = XMelstr| 2o BAIXel 280 et BALICE.

ol 0| LR urAlel
. Sx} A
. 3| Al 91 7{A] BHEk: OfZ2|3|0|MO| AE 2| ST} | “SELECT H2|S AISHSIH CO|E{H|0|AS Znt RK|IZ Mo ZH|HET Za}
£letE 7t2|7|= EQIE (FHA)BF SA| BietetL|Ct AIX| H|O|E{ = Ol MEE|X| 5Lt
. ClO[Ef 2 3! 4A1: 0|= 04Z2|H|0|M0| *ResultSet.next()' S &3 GHOICt C|O[E{HH|O| A0 'THS CIOJE] 3t 74'S RAEBH= HIEYT EAI0]

- &AHH X2|: HO|E{H|0| A= RF B2 O|0]E of APt SELZ HLliS=H, 0| 280| 2= H|0|H S Ct 8= W7HK| Br=El L.

= = [ T — |

s|st H|0|E{7} 0} 2| BOFE OHZ2|AH|0| M2 HR2| AFREH0| IS %o YHSHA| QXE|22 "OutOfMemoryError & &M% O
ol

CIO[HE §1S W77hX| CI|O|E{H| O] A HHUME Al FX|5HOF SIE 2 DBO| REE = = AU2H, O[0|E HE &dsi= HESID S
M XMe| ST AN = =E 4 /ASLIC.

(A4 o

I:I
O QI8 ¥
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Server-Side Cursor Streaming Flow

AEXAE JDBC

W ——

com.prepareStatement("SELECT ...")
SELECTS| 2¥ 33 R& CHE 26X

MySQL

Y

%10 ResultSet @E2{PF vt

OHE| x| %2 3|ZETt U=

S g0l & Az} 2wl

O YTC # HE O 2C

Y

com.prepareStatement("SELECT ...") >
: »
€ ResultSet !
E ResultSet.nest() )E
: «
< Result Record !

\» Fast campus




Cursor grAl XMgj

=Cc0|UE AO|E FHA (HIHE)

MH AO|E #A (AE

=k

HIOJE] #X] (==] &)

HH| ZopAlo] 22I0|HE o Z2|A|0|M HIE2|(Java Heap)ol| &=

CHEEo| ADpAIo| Cf|O|E{H|O| A MEO]| Al=

SZ0|HE HIZ2| AFRE |52, A 224 37|0| H]|2|. OutOfMemoryError &M JtsM =2, 2. Fetch 27|02t H|2|5t0] L™ SHA QK| E.

ME B|AA AlRES Lto 7| Hj0|E| 2 & M= 79| 2AteH(stateless). i%;ﬂol‘.’jé7 x=2|ot= S AA MEH, 2, EZHH 2f(lock)S FXI6H
HE<|S Ecf oiEH Z7(0]| of HO| L2 H|O|E H5. "Chatty". HA =F =0 Ct==2f 212 H|0|E H& E/d.

HE ME| ClO|E & = A&5HA HE SffA| 7ts. 2|7t 2 77X HZ0| B U1 HENZ FXI5HO0F e (stateful)

O| &&Ql AFZ ALY SEHE0| 2ot 34 (=0 A 0]2F) Zupil X2 CHrt 2 (=& Th~=8HEE A O] &) ZHME K2[St= T Xl HiX| £

QR ChA 22| ko= QIot =AM BE MH 235} 7t S HE 22|, Efot2e| SE4A.
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Server-Side Cursor 2= S% A|7|7]| $let &S

| S

. Zzf &g

d

=X 22 ResultSet2 0| 22| 0] 25| AME|0| XNFELICH R =2 82 0 40| 7+

0| 718 2=H2 28 YA 0|0, MySQLHERI ZE2EZ 84 9=E
Ooff #ei0| O elgL|ct. & =7} TALE 2440] 2 ResultSet= AtE 0|11 JVMOf| 2Lt H|Z2E|E flet & S¢S 29e & 2= 8%, E2t0|Ho| Z14S of tH
off o X AEC|Yst=E 28 = JSLI

0| 7|sS &delol?{™ statementClS1 22 A2 2 QAL

s

stmt = conn.createStatement(java.sgl.ResultSet.TYPE_FORWARD_ONLY,
java.sgl.ResultSet.CONCUR_READ_ONLY);
stmt.setFetchSize(Integer .MIN_VALUE);

MY M, 27| M8 Axt Heh HIX| 27|(fetch size)2| Z&2 Integer .MIN VALUE EEI0|H0| Z1t et &l T2 AEE|US|2H= AME HEE &
o

https://dev.mysqgl.com/doc/connector-j/en/connector-j-reference-implementation-notes.html
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https://dev.mysql.com/doc/connector-j/en/connector-j-reference-implementation-notes.html

Server-Side Cursor 2= S% A|7|7]| $let &S

new JpaCursorItemReaderBuilder<PaymentSource>()
.name( name: "cursorItemReader")

.entityManagerFactory(entityManagerFactory)
.queryString( queryString: "SELECT ps FROM PaymentSource ps WHERE ps.paymentDate = :paymentDate")

.parameterValues ( parameterValues: Collections.singletonMap("paymentDate", paymentDate))

-1 {0 comp lete

NIV vVVVWVVVWWY

.hintValues( hintValues: Collections.singletonMap (HibernateHints.HINT_FETCH_SIZE, Integer.MIN_VALUE))
.build();
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Cursor A= H|!

Performance
B Limit Offset B No Offset Cursor

600000

400000
7))
£

200000

0 — — —anay 1 '—
10,000 50,000 100,000 500,000 1,000,000

rows
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Cursor A= H|!

Performance

™ No Offset B Cursor
100000

75000

50000

ms

25000

10,000 50,000 100,000 500,000 1,000,000 5,000,000

rows
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Cursor Al H|!

\» Fast campus

rows No Offset Cursor (Client)
10,000 471 ms 472 ms
50,000 2,102 ms 1,239 ms
100,000 5,893 ms 2,108 ms
500,000 13,779 ms 9,840 ms
1,000,000 21,953 ms 23,104 ms
5,000,000 97,587 ms 86,381 ms




VisualVM Launcher Zip Download

\» Fast campus

Download

VisualVM is currently only distributed as a standalone tool at GitHub. Be sure to download it from this page to get the latest
features and bugfixes.

VisualVM was previously distributed also in GraalVM 19~23.0 and Oracle JDK 6~8. See the Upgrading VisualVM from GraalVM and
Upgrading Java VisualVM documents to learn how to upgrade to the latest VisualVM.

VisualVM 2.2 (zip, 21.9 mB)

macOS Application Bundle (.dmg, 23.7 MB)

IDE Integrations | Plugins Offline | Previous Releases

Systems: Java: What's New:
Microsoft Windows Oracle |DK 8~24 Support for JDK 24
Linux Open)DK 8~24 Virtual threads graph
macOS GraalVM 19~)DK 24 Jolokia connections

See the Release Notes for details on system requirements, new features, APl changes and fixed bugs.

Follow the Getting Started guide to learn how to use VisualVM. To get more details, see the Features and Plugins sections and
read the VisualVM Documentation. See the Troubleshooting Guide if experiencing any problems with starting or using the tool.

https://visualvm.github.io/download.html



https://visualvm.github.io/download.html

VisualVM Launcher Plugin Install

Settings

Q- visual Plugins Marketplace Installed 3

v Appearance & Behavior Q- visual Tools Integration

S SRR R Sort By: Relevance - | V/isualVM Launcher
Keymap o

i ojtéch Krasa
v Editor VisualVM Launcher v

© General Disable 1.23.1-1J2023.3

Appearance

Java Visualizer Overview What's New Reviews Additional Info

v Code Style
Java

. . VisualVM integration.
EditorConfig

CO: Activiti BPMN visualizer nsta Use buttons from the main toolbar to start VisualVM along with
executed application, or button next to the console window of
JavaScript already started application.
JSON .
== JDKVisualGC nsta : :
TypeScript — Donations | GitHub | Issues

XML
YAML

Groovy

CG: Flowable BPMN visualizer

Inspections
Plugins
v Other Settings

_ P‘ Visual Studio Code Dark ...
VisualVM Launcher

n PolyBPMN visua... Paid

Cancel
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VisualVM Launcher Plugin Setting

Settings

Other Settings ° VisualVM Launcher

Appearance & Behavior VisualVM executable: > https://visualvm.github.io/

Keymap [Users/yun/Library/Java/JavaVirtualMachines/visualvm_2110/bin/visualvm Browse
Editor

Plugins
. v Use the configured JDK for the current module/project as --jdkhome parameter for VisualVM
Version Control
. . Custom JDK home path (used as a backup when module's JDK resolving fails or is disabled):
Build, Execution, Deployment

Languages & Frameworks [Users/yun/Library/Java/JavaVirtualMachines/jbrsdk-17.0.9/Contents/Home

Tool . .
00IS VisualVM --laf option (example: Metal):
Backup and Sync

Advanced Settings Open on a different tab (for VisualVM 1.3.9+): 2
tBrains IDE i tti . . . . . . . :
JetBrains SRS S Integrate with VisualVM-GoToSource plugin 1.1+ (for 2.0.4+, VisualVM will not start without the plugin enabled) > link

Rainbow Brackets
Workaround for bundled server integrations:

Other Settings ) ] . .
Duration for coupling of generated VisualVM ID to console action in ms:

Grep Console

Maven Helper 10000

String Manipulation Delay for starting VisualVM in ms:

VisualVM Launcher 10000

Cancel
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Client-Side Cursor rows 5 000 000

[ Heap | Metaspace x

Size: 2,881,486,880 B Used: 1,647,104,576 B
Max: 8,589,934,616 B

2,500 MB-

2,000 MB-

1,500 MBH

1,000 MBH

500 MB-

0 MB

@# 11:11:20 @# 11:11:30 @F 11:11:40 @ 11:11:50 @ 11:12:00 @ 11:12:10 @ 11:12:20 @# 11:12:30 @H 11:12:40
[0 Heap size B Used heap
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Server-Side Cursor rows 5000 000

‘ Heap | Metaspace X

Size: 310,378,528 B Used: 181,735,792 B
Max: 8,589,934,616 B

300 MB -

250 MB -

200 MB -

150 MB-

100 MB-

50 MB -

0 MB

¥ 11:22:10 @ 11:22:20 @F 11:22:30 @ 11:22:40 @ 11:22:50 QFE 11:2

Heap size B Used heap
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Cursor Client, Server 45 H|

Performance
B No Offset B Cursor Client Cursor Server

100000

75000
" 50000
S

25000

0 —rar ——dfawy /—h ﬂ—- L.
10,000 50,000 100,000 500,000 1,000,000 5,000,000

rows
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Cursor Client, Server 25 H| o

rows No Offset Client Side Cursor | Server Side Cursor
10,000 471 ms 472 ms 476 ms
50,000 2,102 ms 1,239 ms 1,213 ms
100,000 5,893 ms 2,108 ms 2,111 ms
500,000 13,779 ms 9,840 ms 9,016 ms
1,000,000 21,953 ms 23,104 ms 18,814 ms
5,000,000 97,587 ms 86,381 ms 78,288 ms
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Part 2 22! HX| M= 7HM Processor & Writer

Part 2 Spring Batch A& %| =3} 7|H

A= HYX| S 74M
Processor & Writer
- Processor &8s 7HM

- Writer A= 74M
- HE 2ol mjek 5l JiM

O -
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A2 Hj k| M M

| - o | -
Processor s 74M Writer 85 7HA174 M
- |/O HE x| A= 2|6} Processor 2&IS Writer2 - H[O|EE 1—E—§f0f04 WHERE IN &2 sHH0|| 21| 0]
O| st L& A E (DBI1/O &A)
- Writer LHO|M 2|52 API &= S2 RX Java SO = H - S5 O[O|EH[0|A 22 N|7HSIHH X2 &5 gFaA

220l M| S gy
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o|®l S& Batch Flow

API Jusers/{userld}/grade

o|# == S Response

\» Fast campus

public enum Grade {
INIT( )

4
BASIC( ),

PREMTI UM ( ),
VIP( ) ;

X2 API



Writer

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Processor

Reader

Step

o|®l S& Batch Flow
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9|2l S22 Batch Flow Reader

Step Reader Processor Writer

read()

@Bean

@StepScope

public JpaCursorItemReader<User> cursorItemReader () {
return new JpaCursorItemReaderBuilder<User>()

.name( 'cursorItemReader")
.entityManagerFactory(entityManagerFactory)
.queryString("SELECT u FROM User u WHERE u.grade = "'INIT'")
.build();

Processor

writer(User 2| S& YCI0|E)
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9|2l 5= Batch Flow Processor

\» Fast campus

Step

Reader

read()

@Bean

Processor

public ItemProcessor<User, User> processor() {

return user -> {

Writer

final Grade grade = orderClient.getGrade(user.getId());
user.setGrade(grade);

return user;

writer(User 2| S& YCI0|E)




3|¥l S22 Batch Flow Writer

\» Fast campus

Reader

read()

public JpaltemWriter<User> writer ()

Processor

{

return new JpaltemWriterBuillder<User>()
.entityManagerFactory(entityManagerFactory)
.build();

Processor

writer(User 2| S& YCI0|E)

Step
Als :
>
@Bean
otz



3|2l 52 Batch M= =X

Performance
8,000,000
6,000,000
4.000,000

N

-

2,000,000

1,000 5,000 10,000 50,000

rows
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rows 7| & diAl
1,000 155,880 ms
5,000 775,846 ms
10,000 1,244,827 ms
50,000 7,884,623 ms

\» Fast campus



O
2l 21l

2|#l S3 Batch

Writer

Processor

Reader

Step

IIIIIIIIIIIIIIII

read()

]

1, User 4tél

ID =

<
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oHd o

g |

User
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<

read()

2, User &t
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Part 2 2 =&l H|X| d= 7| Processor & Writer

Processor
>

' I

" FE2 API &
................. P |

. o

; FEAPISE

€ |
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Part 2 2 =&l H|X| d= 7| Processor & Writer

Ll QI T API 2 &

Processor
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Part 2 2 =&l H|X| d= 7| Processor & Writer

L2l QI T |0l E

writer(User 2| S3 ¢OI0|E)
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writer(User 3| S C|0|E)
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o|9 S2 Batch Processor As 7|

Step Reader Writer E
> . : .
read() : : E

DA D=1 Userttet E
Proc}essor E E

, Processor |7 i :

ID =1, User S& S& - = : .
e D=1, UsersESE = olo - = . o

< ; it 2t A S WriterOf| A ZI& ; :
read() : BUIkQE I._Iscli ; E

PR D=2 Usertte
Processor : .

. D=2Users3gE 5
writer(User 3|3 S& H4O|0|E > ; E

oz 5
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o|® S2 Batch Processor s 7HM

Step Reader Writer E

Ay 5 :
> i :

’ .

1" 11 1 " 1" * 1" : :

grade ' : "BASIC @m= user 1d": 1, ; :

Proéessor . grade . : . BAS IC . i E

o D=1,UserSE8E i 5

: "user 1d": 2, g i

read() ' " " " " : .

grade ' : "PREMIUM ; :

] Dozuserte .

Processor : .

.. D=2Userg3gY i 5

writer(User 3|3 S& YGI0|E ; E

> : n

o2 5 g
T T T .
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o|® S2 Batch Processor s 7HM

@Bean
public ItemWriter<User> writer() {
return users -> {
var appliedGradeUsers = Flowable.fromIterable(users.getItems())
.parallel ()
.runOn (Schedulers.io())
.map(user -> {
final var grade = orderClient.getGrade(user.getlId());
user.setGrade(grade);
return user;

1)

.sequential ()
.toList ()
.blockingGet ();

new JpaltemWriterBuilder<User>()
.entityManagerFactory(entityManagerFactory)

cbuild()
.write(new Chunk<>(appliedGradeUsers));
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o|® S2 Batch Processor s 7HM

@Bean
public ItemWriter<User> writer() ({
return users -> {
var appliedGradeUsers = Flowable.fromIterable(users.getItems())
.parallel ()
.runOn(Schedulers.io())
.map(user -> {
final var grade = orderClient.getGrade(user.getId());
user.setGrade(grade) ;
return user;
1)
.sequential()
.toList ()
.blockingGet () ;

new JpaltemWriterBullder<User>()
.entityManagerFactory(entityManagerFactory)

cbuild()
.write(new Chunk<>(appliedGradeUsers));

\» Fastcampus



o|® S2 Batch Processor s 7HM

\» Fast campus

@Bean
public 1

ParallelFlowable<()>




o|® S2 Batch Processor s 7HM

@Bean
public ItemWriter<User> writer() ({
return users -> {
var appliedGradeUsers = Flowable.fromIterable(users.getItems())
.parallel ()
.runOn(Schedulers.io())
.map(user -> {
final var grade = orderClient.getGrade(user.getId());
user.setGrade(grade) ;
return user;
)
.sequential()
.toList ()
.blockingGet () ;

new JpaltemWriterBullder<User>()
.entityManagerFactory(entityManagerFactory)

cbuild()
.write(new Chunk<>(appliedGradeUsers));
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o|® S2 Batch Processor s 7HM

@Bean r
public ItemW
return u

2tItems())

EParaIIeIFllowal;ole<O> i
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o|® S Batch Processor = 7{M A}

Performance
B 7I2%A B Flowable &4l (Thread 10)
8,000,000

6,000,000
4,000,000
2]
S

2,000,000

1,000 5,000 10,000 50,000

rows
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FOWS

Flowable 24| (Thread 10)

o =
1,000 155,880 ms 18,062 ms
5,000 775,846 ms 93,493 ms

10,000 1,244,827 ms 179,125 ms

50,000 7,884,623 ms 896,208 ms
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B2 X2 =20 L S Hl|ud

Performance
W parallel 10 B parallel 15 parallel 30 [ parallel 100
1,000,000

750,000
* 500,000
=

250,000 h

0 — e - -—.
1,000 5,000 10,000 50,000
rows
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B2 Xo| =20 [HE 85 |

rows parallel 10 parallel 15 parallel 30 | parallel 100
1,000 18,062 12,957 8,215 4132
5,000 93,493 63,208 40,457 19,389
10,000 179,125 126,409 76,542 38,632
50,000 896,208 634,091 381,589 193,680

\» Fast campus



9|2 S22 Batch Writer M= 7HAM

new JpaltemWriterBullder<User>()
.entityManagerFactory(entityManagerFactory)

cbuild()
.write(new Chunk<>(appliedGradeUsers));
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select ul 0.1id,ul 0O.grade from users ul 0 where ul 0.1d=88998
select ul 0.1d,ul 0O.grade from users ul 0 where ul 0.1d=88999
select ul 0.1id,ul 0O.grade from users ul 0 where ul 0.1d=89000
update users set grade='BASIC' where 1d=88001

update users set grade='VIP' where 1d=88002
update users set grade='BASIC' where 1d=88003
update users set grade= PREMIUM' where 1d=88004

.entityManagerFactory(entityManagerFactory)
-buildg)
WS e newgfhuahs<> apnllionGs mleUs€ s g
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show variables like 'general log%';
set global general log = 'ON';

() Variable_name Y + [»value Y
general_Llog OFF
general_log_file /var/1lib/mysql/24b6ff2d48b4.log
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@Bean
public ItemWriter<User> writer() ({
return users -> {
var al : . ‘ - *(users.getItems())

ur\rq:n-l-m 1corc

uﬁrq;:-l-m 11.C 0.7 C
ES( | 1ser.getId());

Wﬁslupdate users

w.Set grade= BASIC

:tolWhere 1d = 88001;

blc,

new JpaltemWriterBuilder<User> ()
@Rt By apMer FaEtol (et MgiNagelFacl O V)
bu L1 1(
.write(new Chunk<>(appliedGradeUsers));
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= Batch Writer M 741

fol
40
oin

update in update in update in
BASIC VIP

appliedGradeUsers.stream()
.collect(Collectors.groupingBy(User: :getGrade))
.forEach((grade, targetUsers) -> {
final var userlds = targetUsers.stream().map(User::getlId).toList();

userRepository.updateGrade(grade, userlIds);
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2|2l 52 Batch Writer Al 74AM

update in update in update in

update users update users update users
set grade='BASIC' set grade='PREMIUM @set grade='VIP'
where 1d in (...); @where 1d in (...); @where 1d i1n (...);

appliedGradeUsers.stream()

.collect(Collectors.groupingBy(User: :getGrade))

.forEach((grade, targetUsers) -> {
final var userlds = targetUsers.stream().map(User::getlId).toList();
userRepository.updateGrade(grade, userIds);
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2|2l 52 Batch Writer Al 74AM

update in update in update in

o o
lllllllllllllllllllllllllllllllllllllllllllllllllll A EEEEEER sessssnnddusnnnnnndennnnnnnnbChonnnnns EEEEEEEE

@Transactional

©Modifying
@Query("update User u set u.grade = :grade where vu.id in :ids")

i Al g e Al et AAAfﬁq- nnnnnn LIDVIVOTITIFCI I TEEE S TT0r7 /) CERRFEFTgveyy el aPOTTOCYE L] JTEFURYE L) EERY EEY LFV YT TEFY [EFVYVOF FYCEEEYT
.collect(Collectors.groupingBy(Use] : :getGrade))

.forEach( (grade, targetUsers) ->
final var userlds = tdi/getUsers.stream().map(User::getlId).toList();
userRepository.updateGrade(grade, userlds);
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Part 2 A =2l H|X| M= 7HM Processor & Writer

3|2 =52 Batch Writer M= 7HAM

1.000
(@)
o
S
I

8 500
)
X
C
-
e
®

0

B T update . in update

1 2 3 4 5
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@Test
@DisplayName ("TH 2l
void test 1() {

List<User> users = userRepository.findAll();
StopWatch stopWatch = new StopWatch();
stopWatch.start ();
for (User user : users) {
long userId = user.getId();
1f (userId % 3 == 0) {
user.setGrade(Grade.VIP);
} else 1f (userId % 2 == 0) {
user.setGrade(Grade.PREMIUM) ;
} else {

user.setGrade(Grade.BASIC);
}
}

userRepository.saveAll (users);
stopWatch.stop();

System.out.println("”
System.out.println("GIO|E
System.out.println("”
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@Test
@DisplayName("update in B&l")
void test 2() {
// HIAES sl ZE= AEXE Z2[gL|Ct.
List<User> users = userRepository.findAll();
List<Long> 1ds = users.stream().map(User::getlId).collect(Collectors.toList());
// AEX IDE 0| M2t 1536t sa= YO[O|ERLICE.
List<Long> vipIds = ids.stream().filter(id -> id % 3 == 0).collect(Collectors.toList());
List<Long> premiumIds = ids.stream().filter(id -> id % 3 != 0 && id % 2 == 0).collect(Collectors.toList());
List<Long> basiclIds = ids.stream().filter(id -> id % 3 != 0 && 1d % 2 != 0).collect(Collectors.toList());
StopWatch stopWatch = new StopWatch();
stopWatch.start();
1if (!vipIds.isEmpty()) {
userRepository.updateGrade(Grade.VIP, vipIds);

}
1f (!premiumIds.isEmpty()) {

userRepository.updateGrade(Grade.PREMIUM, premiumIds) ;

}

1if (!basicIds.isEmpty()) {
userRepository.updateGrade(Grade.BASIC, basicIds);

}

stopWatch.stop();

System.out.println("

System.out.println("®H[0|E AL A

System.out.println("
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2|¥ 5= Batch Writer M= E||AE diAl

Sp 1insert user batch(1000);
sp 1nsert user batch(5000);

Sp 1nsert user batch(10000);

Sp insert user batch(50000);

Sp 1lnsert user batch(100000);

Sp insert user batch(500000);

Sp insert user batch(1000000);
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Slel E . - Sk
-QIEI <& Batch Writer gE =§
Performance
B cH gtAl ) update in 2l
1,250,000
1,000,000
750,000
=
500,000
250,000
0
1,000 5,000 10,000 50,000 100,000 500,000 1,000,000
rOws
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1%
0

o|¢l 52 Batch Writer A

rOWs Thel HiAl update in 2Al
1000 1,354 ms /0 ms
5,000 6,224 ms 173 ms
10,000 11,310 ms 229 ms
50,000 55176 ms 966 ms
100,000 100,709 ms 1,865 ms
500,000 545,301 ms 10,360 ms
1,000,000 1188,477 ms 38,688 ms
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Part 2 222 HYX| 45 7HM Partition Step

Part 2 Spring Batch A& %| =3} 7|H

- H= Partition Step A 2|
- MasterStep, Slave Step =& =

A0z HiX| S5 744
Partition Step
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ATZ HiX| 85 714 Partitioning

ZF= OOJE EA Report Job

Report Cli&H

2025'01 '01 ltemReader
4 ) 4 ) 4 p - N
JobParameter > JobLauncher ——Job £3—» Paymi':: eport —> Paymg:::eport > ltemProcessor
\_ Y, \_ J \_ J \_ Y,
4 ltemWriter
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HiX|] M= 714 Partitioning

Z= Oo[E] EA] Report Job

Report CHA&H
2025-01-01 ~ 2025-01- 31

N

JobParameter

-

JobLauncher

—Job $&8-—>»

~

PaymentReport
Job

&

(

PaymentReport
Step

~N

ltemReader

ltemProcessor

ltemWriter
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AIIZ]
—_——O

HiX|] M= 714 Partitioning

Report CH&H

2025-01-01 ~ 2025-01- 31

JobParameter > JobLauncher

——Job £8—>»

~

PaymentReport

&

= O0[E] &7 Report Job

ltemReader

ltemBeader

PpumaniDanac:

PaymentReport

~— Step

ltemReader

e TOCESSOT |

temProcessor

ltemProcessor

ltemWriter
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ATZ HiX| 85 714 Partitioning

. IIE| M (Partitioning) O|2?
o OIE|M'E0|ZE AHLHTt o}
HELD SA|YHEZ X

o] UZH(EHY Step)S 0121 742l TS YL (IEIM) Q2 | T2 5, 0121 BO| TAXHA| )0l L
11

m
|.
N
Ot
rr
>

- 20X O = A|AHIO| 71X HE|Z 0 CPU AHH = 100% EESHH tHEE HIOIE XM2| AlZts <V [HO = H=AlA = JISLIC =
B A9 HIO|EE Melg mf, HI2E| XIS TIstHME 7t HEA MES 2 & U= Y8 S ofLrLICt.

o T8 A Al

N
I

g
o
=
m
R
L
N
021
ot
rot
=2
rr
\J

[ZHEE L= AQILICH MEX] 0= H|0|HE EASHEH = AAtheh 21& o, "
O| MULE Li=01 12742 A =71 SA[Of X2[otA| & == USLICE.

: &

- CIO|E] SdE E&: 0|59 E8 42 7[&22 L= =k JUSLICE HE S0, '2= ArEAIS] Sa2 ALlorEr=s HeUS "VIP
seo 18 ZgAL PREMIUM S52 28 X" 2F Z0| AL A SeEE HUS =280t E2 K22 = ASLIC

- CHEEF OA ME|: =& 7|7tH[0|E(GB)0l| Eot= ZCHet BlAE TO| UCHH, O MAE A(line) H2 E 7|ELE O 2=
Li= = USLICE "1 AR = 1~1002F #Hy =, 281 ZFAXH= 1008F 1~2008F 1R =" 0F 20| L+ SA[0 IMES HIO N
|ol= AYLICE
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Azl HiX| AS 7§ Partitioning

- IIE|M'E OF7 5N
- IIE[N'E OF7 [EiN = X1E S & eotal X|Aot= 'OiLIX 272l X[A|S 2ot 2| HIOoJE S X2|5t= "HH 28'0l=t= &+ 7HX| =

of JZ=E - ELICE

o OHL|X AEI (Manager Step)

o OHLIM A2 ME|NES| ZAE S Ef{RILICE Z& H|0|E S Me|StA| g1, TA| 2= E2otl ¢AH ARSS Eel & dddt=

2 LI=X| £85t= 222 52 ZEHEYLC.

: It 1D H9|)E ExecutionContextof| B0t 02{ 72| IiE|M

O
m
0
m
I
Q

. OIE|M MM (Partitioner): Partitioner= ZX|| C

JobParameters& & 1151, 2t 77 H2|e G

S MaBtLICE

_LL

@
[T
10
0E
=0
’_§

2SS AF|ESERLIC

[0

. A AH W Wzl D[S £0tF (7] AH
(TaskExecutor): TaskExecutor (£2|= F)E M-S0 ¢H ABISS G222 SA0 2HAZLIC. gridSize 582

2
= SAof 2t 79| 2[c = M = JASLICE.
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ATZ HiX| 85 714 Partitioning

« $17{ AH! (Worker Step)

. I3 ARl DL|MZRE| S8 HlO|E H2| YRS SEEr AR el Tho(QlL|Th ZH 917 X0 F:0f

£l He{2| C|O|E 2t SEHHELE XMelghLCt,

- 1 ™1

_O|TI_
=)
M
1

tepExecutionContexts =
| ZAEIAEOf| &1 20| E (0]:

Al: 2k 9174 AR AZHE f, OHLIXIZ} THEL A S Sof a3t
=

o O

- SEIN M 2t 2|7{= S &l Reader, Processor, Writer QIABAS JHEILICE O|F Sdlf CHE f17{ 2| &
&0l Mo SS FX| o1 Xpaake] H|ojE] k2| S =Lt
- BT Ai2|: 2t 7 AR2 A TS| ETHA HR| LHO| M SAIRILICE et £ #{7H0l|lM 2F 7 &

0
I
=
1

E
ol EHME|C2tE, CHE HAH =2 ERMM 0= &S O|X[X] @foF 2Ee| Aejd=E BEF
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A gl HiX] s 74M Partitioning

. Unsupported markdown: list
Unsupported markdown: list S
gridSize=5 > TaskExecutor (Thread | T SELECT *
ItemReader
Worker Step p—p WHERE paymentDate='01-
........ (@StepScope :
......... 01
Unsupported markdown: list
1 ] . | N S S ItemReader SELECT * (- . i
_—>| JobLauncher Partitioner Job =P | ManagerSte T- =101-
JobParameters I P- ‘ g P [ Worker Step > @StepScope WHERE payme'ntDate 01- - Database
start_date='2025-01-01" Partitioner , 02 L
end_date='2025-01-31"
ItemReader SELECT *
Map @StepScope WHERE paymentDate="...'
partition0: {paymentDate:
5 =N T 2 01-01%
B S » (Create part-it-ions) part1t]on1: {paymentDate:
01-02%
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ATZ HiX| 85 714 Partitioning

@Bean
public Step managerStep(Step workerStep) {
returrnew StepBullder("managerStep", JjobRepository)

Unsupported markdown: list

.partitioner("workerStep", partitioner(null, null))

JobParameters
start_date='2025-01-01"

~/—> JobLauncher }
end_date='2025-01-31" ° Step ( WOrkerStep )

.gridSize(5)

*
-
-----------------------------------------------------------------------------------------------------------------------------------------------

.taskExecutor (taskExecutor())
.build();
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Unsupported markdown: list

Unsupported markdown: list
JFEEEEEEEEEEEEEER E S EEEEEEEEEEEEEEEENg
:gridSize=5 }[ ]
||

) PELCCRILILLEY LELLCLIEEEE .
TaskExecutor (Thread n b SELECT *
ItemReader
Worker Step WHERE paymentDate="'01-
(@StepScope o

L}
e,
e
e
b
e
b
e
-------

| |
Unsupported markdown: list / \
’ . / ol T
. SELECT * ~ -

IIIIIIIIIII...’-II.!III
_—> JobLauncher} | Partitioner Job ‘

JobParameters

start_date='2025-01-01" ) ) @ Bean
end_date='2025-01-31" )
public TaskExecutor taskExecutor() {
ThreadPoolTaskExecutor taskExecutor = new ThreadPoolTaskExecutor();
taskExecutor.setCorePoolSize(30);

R T —— taSkExeCUtor-SetMaXPOOlSize(30);
taskExecutor.setThreadNamePrefix( "partition-thread-");

taskExecutor.setWaitForTasksToCompleteOnShutdown (true);

taskExecutor.initialize();
return taskExecutor;
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@Override
public Map<String, ExecutionContext> partition(int
gridSize) {

Map<String, ExecutionContext> partitions = new
HashMap<>();

LocalDate currentDate = startDate;

int partitionIndex = 0;

while (!currentDate.isAfter(endDate)) {
ExecutionContext context = new
ExecutionContext () ;

context.putString (EXECUTION CONTEXT KEY PAYMENT DATE,

currentDate.format (DateTimeFormatter.ISO LOCAL DATE));

partitions.put (PARTITION KEY + partitionIndex,
context);

currentDate = currentDate.plusDays(1l);
partitionIndex++;

return partitions;

\» Fast campus

Unsupported markdown: list

£
u
u
L
u
u
L
u

gridSize=5 > TaskExecutor (Thread ]

-
.
e
‘e
Yo
'.
e

.
.
e,
--------

Partitioner
Map
partition0: {paymentDate:
=S 2 2 01-01%
(Create Partitions) partitionl: {paymentDate:
01-02%

S

[ Worker Step '—}

Worker Step >

Unsupported markdown: list

ItemReader
(@StepScope

ItemReader
(@StepScope

ItemReader
(@StepScope

SELECT *
WHERE paymentDate='01-
01'

SELECT * \\\\\\\\5“~ -

WHERE paymentDate='01- —p Database
02'

SELECT *
WHERE paymentDate="...




ATZ HiX| 85 714 Partitioning

Unsupported markdown: list

@Bean

public Step workerStep 1 CtorRoader SELECT *
’—} WHERE paymentDate='01-

Worker Step
JpaCursorItemReader<PaymentSource> cursorltemReader @StepScope o1

SELECT * \( . -

ItemReader B - }

return new StepBuilder("workerStep", JobRepository) x%f
.<PaymentSource, Payment>chunk(chunkSize, transactionManager) % | Worker Step > ostepscope WHERE paymentDate='01- —»| o .
.listener (new StepDurationTrackerListener()) ;

02' .
.reader (cursorltemReader) " /////,

.pr?cessor(paymentReporFProcessor()) {m ————+|;$ﬁ$1}——w%%;$ﬁ;mgu
.writer (paymentReportWriter()) ‘

.listener (new ChunkDurationTrackerListener())
.build();
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il

= ALIE|2

totalConnections = 10, activeConnections = 0, idleConnections = 10

Connection 1 | Connection 2 | Connection 3 | Connection 4 | Connection 5 | Connection 6 | Connection 7 | Connection 8 | Connection 9 | Connection 10
th7| & th7| & th7| = 7| & th7| = th7| & th7| = th7| & 7| & th7| =
totalConnections = 10, activeConnections = 1, idleConnections =9
Q&> Connection 1 | Connection 2 | Connection 3 | Connection 4 | Connection 5 | Connection 6 | Connection 7 | Connection 8 | Connection 9 | Connection 10

user 123

g3}

th71 &

71 &

th71 &

th71 &

71 &

th71 &

th71 &

th71 &

th71 &

totalConnections = 10, activeConnections = 5, idleConnections =5

user1~52%

Q>

Connection 1
st

Connection 2
st

Connection 3
st

Connection 4
st

Connection 5
st

Connection 6
th7| &

Connection 7
th7| &

Connection 8
th7| =

Connection 9
th7| &

Connection 10
th7| &

totalConnections = 10, activeConnections = 10, idleConnections =0

user 1 ~10 23

23>

Connection 1

ozt

Connection 2

st

Connection 3

s}

Connection 4

st

Connection 5

s}

Connection 6

st

Connection 7

ozt

Connection 8

st

Connection 9

st

Connection 10

f#yst




L [ ] [ ) (]
AT HiX| 85 704 Partitioning
dataSource
. taskExecutor .
gridSize , maximum- 21
maxPoolSize .
pool-size
(O|A&A) 307H2| /717 3071 A2|E0|A] #eo| s&iotH, Xt DB AH4YMZ =48
30 30 30 " *
O AIE.
30 10 30 (22| £ H=) gridSize?t 300|2t: &A| A== 10702, 107 7T SA|] &t
|10 LHHX|= CH7|. X SA|E2 10.
(G4 HE | QF rA) 307H AZSTH SAI0] ARE|0] 2Kt DB HLUMS Q8. 7
30 30 10 UM Z0l|= 10702 e o2 1M RELEE = AH4YUYM= ¥X| ot CH7|ofCt
7} Connection is not available 25 24 (S4x{ 410 AH|A EX|2| &l2l)
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Part 3 Spring Batch &5 0{|A{2| HiX]

Batch Test ZA6}= -5}

A 2|7 7ks<l Batch HTTP Page Item Reader
- Crefol HIAE #|O|A S =t ofY| 2|t 2
- HSM Hi{X| O{Z=2[A|0|M JHE - 2R H[0[HE 510 L= L _ AlOo|M o|0| 9= HIAE FEZ XHASH=
- H|O|E| 5==t0] AH|O|A CHS - ANAES ZER oA HHH
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Part 3 Spring Batch & 20{|A{2| HiX]

Part 3 Spring Batch &!F0j|A{2] Hi x|

- HSd HiX| o1=E|A|0]8 ThE
- HIO|E +=50] 7|0|A CHS
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X 2|7} 7SSt Batch A|LIE|<2

2025-01-01 00:00:00 ~ 2025-01-01 23:59:59 &#H| Cj|O| E{

A7t B7[YHE C 7I4H

100 100 100 100 100 200 200 200 200 200




X 2|7} 7Fs¢St Batch AlLIE|2

2025-01-01 &4 o|o|E

A 71HH B 714

200 1,000

C 714




Mxi2|7t 7tset Batch Flow

Al Zx| E7 Batch Job

( Joh: paymentStatisticsJob j

v

Step:
paymentStatisticsStep

v
ItemReader: ItemProcessor: ItemWriter:
paymentStatisticsReader paymentStatisticsProcessor paymentStatisticsWriter
SQL = DB A&
v
— - -
N A
payment_daily_statistics
payment_source
Table
— A
N— A
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Mxi2|7t 7tset Batch Flow

SELECT SUM(amount) as totalAmount,
COrp name as corpName,
business registration number as businessRegistrationNumber

FROM payment source

WHERE payment date time >= '2025-01-01 00:00:00"
AND payment date time < '2025-01-02 00:00:00"

GROUP BY business reglistration number, corp name;

ItemReader: ItemProcessor: ItemWriter:
paymentStatisticsRea¥er paymentStatisticsProcessor paymentStatisticsWriter
SQL = DB A&

v
—— - >
N— A
payment_daily_statistics
payment_source
Table
— A
N— A
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MA{2|7t 7}s¢et Batch Flow

\» Fast campus

A2l Zx| E7 Batch Job

@Bean

@StepScope

public ItemProcessor<PaymentStatisticsDailySum, PaymentDailyStatistics> processor
@Value ("#{jobParameters|[ 'paymentDate']}") LocalDate paymentDate

return dto -> {
return new PaymentDailyStatistics(
dto.corpName,
dto.businessRegistrationNumber,
dto.totalAmount,
paymentDate

SQL = DB X%

— N
— —

A
Y

payment_daily_statistics
Table

SN— -

payment_source

/
\




Mxi2|7t 7tset Batch Flow

olol 7=|x 7 B3 h ole

@Bean
public JpaltemWriter<PaymentDailyStatistics> writer()

return new JpaltemWriterBuilder<PaymentDailyStatistics> ()

.entityManagerFactory(entityManagerFactory)
cbuild();

ItemReader: ItemProcessor: ItemWriter:
paymentStatisticsReader paymentStatisticsProcessor paymentStatisticsWriter
SQL = DB A&
v
—— - =
N— A
payment_daily_statistics
payment_source
Table
— A
N— A
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AU EAISH Job2| 2HIH: XX

A 7193 5008 B 7}% 1,000% C 713X 1,500

200 200 200 200 200
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AU EAISH Job2| 2HIH: XX

A 7193 5008 B 7}% 1,000% C 713X 1,500

200 200 200 200 200
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U EAISA Job2| EHIH: Mx{2
RIX{2] A X Rx{2] A O

A 71474 500 B 7187 1,000 C 7183 1,500

o] 4061 58 [00) 560 | | o0 (200 aon| 20 o0 Y I N I I

\» Fast campus



A SASA Jobl| =HX|A: =7} H|0|E]
2025-01-24 ZH| 0| E]

AIES B 7} C 7jaHA

\ | /
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A SASA Jobl| =HX|A: =7} H|0|E]
2025-01-24 ZH| 0| E]

AIdH B7IdH C 7}uH

I
. « |~
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A SASA Jobl| =HX|A: =7} H|0|E]
2025-01-24 ZH| 0| E]

AIES B 7I4H C 7}uH

200 1,000

100 200 2025101-22
2025-01-23
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Mx{2] CHAF X M*E2] CHe O

A 71A 5002 B 714X 1,000& C 7I'iX 1,500

100 100 100 100 100 200 200 200 200 200 .....
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2 SASH Job2| =HITE: 7FF 712 ol 2 Y

2025-01-24 Z&H| H|o| Ef

AIES B 7I4H C 7} A

200 1,000

100 200
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H|O|E] 2tK]| O] & SIS Job XX]E|
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A2l Zx| E7 Batch Job

( Joh: paymentStatisticsJob ]

Step:

delete from payment daily statistics

where payment date

ItemReader:
paymentStatisticsReader

A
\

payment_source

__—

/

ItemProcessor:
paymentStatisticsProcessor

'2025-xx-xx"

ItemWriter:
paymentStatisticsWriter

DB MZ&

—
—

—
_—

SN—

payment_daily_statistics

Table

_——




H|O|E] 2tK]| O] & SIS Job XX]E|
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A2l Zx| E7 Batch Job

( Job: paymentStatisticsJob )

delete from pca:
where payment

ItemReader:
paymentStatisticsReader tStatisticsPrd

“daily statistics

o
4

ItemWriter:

paymentStatisticsWriter

payment_source

SN— -

DB Mt

r
\

\
/

S~—

payment_daily_statistics

Table

_—




ONLY_FULL_GROUP_BY &t?

. X9

. MySQL 5.7.55E 7|202 Sastel A3t SQL ZEQILIC

. GROUP BYZ Atg0t= #2|0| 2542 glofT Bl0|Efo| ARES wEkst7| SIEHILICY,
. 7

 SELECT 20| = 2= ZE2 L= &S ofLo{0f giL|Ct.

» GROUP BY Zof| Zetk|0{of &,
» SUM(), COUNT(), MIN(), MAX() 2E &7 &= ZMOF 2.
- O] AlS 2|2ISHH SQL of|247F ZARLICH.
» OflAl
» SELECT AtAtHz

[OF

, 2H[EA], SUM(Z=2) FROM ZH|LHE GROUP BY AIXH =

. O] F2[= 0f|l2{= EHA|ZLICH ZEXMZA|= GROUP BYOl| ZIE|X| I, BA| &= MK U7 TZ LT,

I

- MySQL2 OfHH ZXZAS 20{F0F ZX| & += S LILCL.
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ONLY_FULL_GROUP_BY &t?

. off 2 2
o 2| =3 (HE): H2|E Aol ZAH =F L C.
- GROUP BYOl| ZHIZAIE ZZ2tSHHLE, ANY_VALUE(ZHYA]) St~E AFEEILICE.
. A SHH| (HRA]): MySQLS| sgl_modedi|Al ONLY_FULL_GROUP_BYE X[7{EL|LC}.

« SET GLOBAL sql_mode=(SELECT REPLACE(@@sql_mode, ONLY_FULL_GROUP_BY""));
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N2 Al

2025-01-01 00:01:02

2025-01-01 23:01:02

2025-01-01 00:01:02

100 N 4PNy
300 INLPNY
1000 NN
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a8 =9 AMEAHHS
2025-01-01 400 AFRXH
2025-01-01 1000 AFAX}2




& 2|7t 7tsSt Batch - Update Case

ol =i -
ZH| LA = AR A HHS 252 = A A S
_ _ . . H
2025-01-01 23:01:02 300 MM
2025-01-01 1000 AM&AXI2
2025-01-01 23:30:02 100 A EXH
2025-01-01 00:01:02 1,000 AMEXI2
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& 2|7t 7tsSt Batch - Update Case

ol =i -
ZH| LA = AR A HHS 252 = A A S
_ _ . . H
2025-01-01 23:01:02 300 MM
2025-01-01 1000 AM&AXI2
2025-01-01 23:30:02 100 A EXH
2025-01-01 00:01:02 1,000 AMEXI2
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MX2|7} 7138t Batch - Insert Case

L ol —10H A KHH S
ol K (=)
ZR[YA 2 ARURHHS =HIE = A
2025-01-01 500 AMARH
2025-01-01 00:01:02 100 AAXH
2025-01-01 1000 AARL2
2025-01-01 23:01:02 300 MAXH
2025-01-01 2 000(insert) AIAXE3
2025-01-01 23:30:02 100 AARH
2025-01-01 00:01:02 1000 MAXF2
2025-01-01 02:01:02 2 000 AFHXL3
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a5 =% MRS
2025-01-01 500 AP RH
2025-01-01 1,000 AFRAR2
2025-01-01 2 000 AFRARL3

ZMIZ A =4  AFRXH
2025-01-01 00:01:02 100 AR
2025-01-01 23:01:02 300 AFEXH
2025-01-01 23:30:02 100 INRINY
2025-01-01 00:01:02 1,000 INR=INV
2025-01-01 02:01:02 2,000 INR4INE
2025-01-01 02:01:22 -2,000 AIHXE3

2025-01-01 02:02:02 2,000 ArHXE3
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|O|E] 27X O] X*=]| Job

@ConfigurationProperties(prefix =
public class ArgumentProperties {

Ilargsll )

@DateTimeFormat(iso = DateTimeFormat.ISO.DATE)
private LocalDate paymentDate;

private Boolean clearExistingData;

\» Fast campus



|O|E] 27X O] X*=]| Job

public class ClearExistingDataJdobListener implements JobExecutionListener {

private final PaymentDailyStatisticsRepository paymentDailyStatisticsRepository;
private final ArgumentProperties properties;

@Override
public void beforeJdob(JobExecution jobExecution) {
1f (properties.getClearExistingData()){
log.info("paymentDate="'{}"0| siEsl= 7|& &EX &4 CIO|H AXMZ Al&efL|CE. ",
properties.getPaymentDate());

paymentDallyStatisticsRepository.deleteByPaymentDate (properties.getPaymentDate());
log.info("7|& ZHM =4 GOl AKE 2=3MSLICH. ") ;

}

@Override
public void afterJob(JobExecution jobExecution) {}
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|O|E] 27X O] X*=]| Job

public class ClearExistingDataJdobListener implements JobExecutionListener {

private final PaymentDailyStatisticsRepository paymentDailyStatisticsRepository;
private final ArgumentProperties properties;

@Modifying
@Query("delete from PaymentDailyStatistics p where p.paymentDate = :paymentDate")

void deleteByPaymentDate(@Param( "paymentDate") LocalDate paymentDate);

properties.getPaymentbate( ));

paymentDallyStatisticsRepository.deleteByPaymentDate (properties.getPaymentDate());
log.info("7|& ZHM =4 GOl AKE 2b=3MSLICH. ") ;

}

@Override
public void afterJob(JobExecution jobExecution) {}
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AtS A 2| Batch Querydsl

implementation 'com.querydsl:querydsl-jpa:5.1.0:jakarta’
annotationProcessor 'com.querydsl:querydsl-apt:5.1.0:jakarta’
annotationProcessor "jakarta.annotation:jakarta.annotation-api”
annotationProcessor "jakarta.persistence:jakarta.persistence-api”

implementation 'com.querydsl:querydsl-sgl:5.1.0°

implementation 'com.querydsl:querydsl-sqgl-codegen:5.1.0°
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AtS A 2| Batch Querydsl

Repository =

QuerydslRepositorySupport =

: PaymentDailyStatisticsRepositoryCustom =

Queryds|CustomRepositorySupport

PaymentDailyStatisticsRepositorylmpl
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AtS A 2| Batch Querydsl

@Repository
public class PaymentDailyStatisticsRepositoryImpl extends
QuerydslCustomRepositorySupport implements PaymentDailyStatisticsRepositoryCustom {

public PaymentDailyStatisticsRepositoryImpl() {
super (PaymentDailyStatistics.class);

}

@Override
@Transactional
public long deleteByPaymentDate(LocalDate paymentDate) {
return delete(paymentDailyStatistics)
.where(paymentDailyStatistics.paymentDate.eq(paymentDate))
.execute();

rayliicliiltvalyoldalioluvoncpuoallvil yit iyl | =
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XI= XX 2| Batch AzZ]

o« HSM(ldempotency)

- AR + X ZAE= 7L 3 XS VIELE 2R S 2.

. 0] "YU FA'BH= Efo| HAIXOI IR LIEHHH, HSISHK| 9= 7|Z0| &,
. ALt g 22X
. INSERT #I0|A: 8t 1R 7| =eto| Clo|E{7} 215 EA| 50| 20] 812 AL, Al 2T INSERT Aldt,

. UPDATE #|0|A: 8liEf TR 7| G|O[E{= UAX|ZH 2IM CIO|E{S CHA| At 2|5 20| CHE AR, 7|1Z 3|2 = UPDATE A4,

. HE fl= 7|0|A: EN H0|E = HEE|JUCE L, 2 &A| aU40| S¥Y 32, B2l DB A4t §10| M= =.

- ZIHO=E

- 0|2t Z2 225 Sl 2el= O AIFO| HiX| &= Mottt 2fed 71y =ttt 2[5 eS| HI0|HE ¥= &= USLIC
- Ol= = A|ARS ME[dE 2V |H o= ehdA|7 = A ERILICE.
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M*xi2|7t 7tset Batch 24|

EN|RA =% AR
2025-01-05 00:01:02 100 AFAZH
2025-01-05 23:01:02 300 AFRAAH
2025-01-05 00:01:02 1,000 AFRAZ}2
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2N o ArRAHH S
2025-01-05 400 AFRIRH
2025-01-05 1,000 ARRIRE2




M*xi2|7t 7tset Batch 24|

2N o ArRAHH S
2025-01-05 400 AFRIRH
2025-01-05 1,000 ARRIRE2

Z2NIZ A =4 AgAIHE
2025-01-05 00:01:02 100 INRAPNY
2025-01-05 23:01:02 300 N4V
2025-01-05 00:01:02 1,000 INRAPN Y,
2025-01-04 00:01:02 500 AR
2025-01-03 00:01:02 500 AI&A}2
2025-01-03 00:01:02 500 AIHAE3
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Mxi2|7t 7tset Batch =A|

aN2Al =4 AFEAH

2025-01-05 00:01:02 100 AR

2025__01__05‘SELECT SUM(amount) totalAmount, AP}
COrp name as corpName,

2025-01-05 ( business registration number as businessRegistrationNumber

FROM payment source
SRS WHERE payment date time >= '2025-01-05 00:00:00'

AND payment date time < ‘2025-01-06 00:00:00"

S (CROUP BY business registration number, corp name;

2025-01-03 00:01:02 500 ArEXE3
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X 2|7} 7H=¢St Batch 28| off 2

EN|A =N MRS updated_at
2025-01-05 00:01:02 100 INR=INY 2025-01-05 19:01:02
2025-01-05 23:01:02 300 NS PN 2025-01-05 19:01:02
2025-01-05 00:01:02 1,000 NS 4PN 2025-01-05 19:01:02

2025-01-04 00:01:02 500 ALHRH 2025-01-05 19:01:02
2025-01-03 00:01:02 500 ALAL2 2025-01-05 19:01:02
2025-01-03 00:01:02 500 ALARL3 2025-01-05 19:01:02
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MA2|7} 7St Batch 24| sl Z

Z2HZ A =X ArEXH S updated_at

) 7] oW aW e -l - 7] -

selectFrom(paymentSource)
.where(paymentSource.updatedAt.between (
LocalDate.now().atStartOfDay (),
LocalDateTime.of(LocalDate.now(), LocalTime.MAX)

) )
.fetch()

.Stream( )
.map(1t -> 1t.getPaymentDateTime().toLocalDate())
.collect(Collectors.toSet());
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MA2|7} 7St Batch 24| sl Z

ZNA =N AR updated_at

selectFrom(paymentSource)

.where(paymentSource.updatedAt.between
T.ncalDate nonzf( N\ at++ar-+0OfFDaxzr/ )

2025-01-05, 2025-01-04, 2025-01-03"

.fetch()

.Stream( )

.map(it -> i1t.getPaymentDateTime().toLocalDate())
.collect(Collectors.toSet());
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MA2|7} 7St Batch 24| sl Z

EN|A| =N AR D updated_at

SELECT SUM(amount) as totalAmount,
COrp name as corpName,
business registration number as businessRegistrationNumber,

DATE (payment date time) as paymentDate

FROM payment source
WHERE (payment date time >= "2025-01-05 00:00:00"' AND payment date time < '2025-01-06 00:00:00")
OR (payment date time >= '2025-01-04 00:00:00' AND payment date time < '2025-01-05 00:00:00")
OR (payment date time >= '2025-01-03 00:00:00' AND payment date time < '2025-01-04 00:00:00")
BY business registration number, corp name, DATE(payment date time);

2025-01-03 00:01:02 500 ArEAE3 2025-01-05 19:01:02
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X 2|7} 7H=¢St Batch 28| off 2

Z2NIZ A =4 AgAIHE
2025-01-05 00:01:02 100 INRAPNY
2025-01-05 23:01:02 300 N4V
2025-01-05 00:01:02 1,000 INRAPN Y,

2025-01-04 00:01:02 500 AR
2025-01-03 00:01:02 500 AI&A}2
2025-01-03 00:01:02 500 AIHAE3

2N = MBI
2025-01-05 400 AFEAH
2025-01-05 1,000 AFEA}2
2025-01-04 500 AHRH
2025-01-03 500 ARt
2025-01-03 500 ARt
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XI= XX 2| Batch AzZ]

o SHAl 217|: HSM(Idempotency)at 15 7|

. HSM(Idempotency)

7|Z 8|ZE "UPDATE A&,

- tHE Sl= Al0|A: A 0|7 HEE|AUEE T, 2|E 0| ST B, 2 DB g4t 20| = =.
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XI= XX 2| Batch AzZ]

. XS] 71K AA|E:
. 2|7} BIE BiK|= 2E Y S A IS0 ARE T2 AHSYELIC
. O, “updated_at’ ZHS HRIH 147 ClO|E{7H F5AH| SUEIO|E, THS ¥ BHX|7L A o) IS0 STt HARS 2X|6tD
T2 gHict
. EFEIntO] HAOIM WS ot i}
. OHo} CH2 El0fl M CIOJE] F2HES Ma[stT, 1AM 92| Eofl B2 SR0HK| Qrjzts HAE LRIt etaLItt
. H=t l0|E{2| updated_at EE7t HAIE|D 2, THS HiX| A% A] AJASI0] AAR O] WHES ZX|5t1 AHSOE BHZELIC

- Ol2fet 245 Sofl Re|l= O A|-0| HiX]| &= Mot etE, e 71 ettt 2[5 JEfS| HIO|H S g5 + ASLICEH
- HiX|7} 2H S+= H|0]E Behd0| AIHAT A £0HX= et 21lS 2= = UCH, 0l= = ALHIS ME[ES 2V|HeZ oy
M7= 7t E2 YERLICL
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Part 3 Spring Batch & 20{|A{2| HiX]

Part 3 Spring Batch &5 0{|A{2| HiX]

HTTP Page Item Reader

- 2R OO|HE §10 2= Y
_ A|AElo| ZtASH 812

— 0O

\» Fastcampus



HTTP Page Item Reader - 2|5 M= FE]| H|O|E| 8]0 27|

LS AH|A
’
o ltemReader
L,
Job Step 1 L ltemProcessor
K—I_\ 1 ltemWriter
Database




HTTP Page Item Reader - 2|5 M= FE]| H|O|E| 8]0 27|

9|5t AH|A

LS AfH|A
’
’ ltemReader
L,
Job Step 1 1 ltemProcessor
/I_\ 1 ltemWriter
Database

Q£ API
Server

TN

N
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HTTP Page Item Reader - 2|5 M= FE]| H|O|E| 8]0 27|

LHS AfH|A H MH|A

datasource:

url: jdbc:mysql://localhost:3306/spring_batch?useSSL=false&serverTimezone=Asia/Seoul

username: root

passwonrd:

driver-class-name: com.mysql.cj.jdbc.Driver

¥’/

Database

~_
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HTTP Page Item Reader - 2|5 M= FE]| H|O|E| 8]0 27|

LH5 AMH|A CELTES

datasource:

url: jdbc:mysql://localhost:3306/s\ suseSSL=false&serverTimezone=Asia/Seoul

username: root

passwonrd:

driver-class-name: com.mysql.c] .4 orivei

v

Database

~_
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HTTP Page Item Reader - 2|5 M= FE]| H|O|E| 8]0 27|

2|5 MH|A

L5 AMH|A
’
ltemReader
L,
Job Step L L ltemProcessor
1
/I\ 1 ltemWriter
Database
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Step: CouponStep

S| MH|A
TN
= { \ -
ItemWriter: 3= Q& TtemProcessor: 3& 712 ItemReader:
T T HTTPItemReader Database
\_ ‘ ) - -
sl =8 =
DB N&t -
3
V \
— R o
~——— ~ v
5|2l
Database 3|l API
SN— 7
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2|& 71 FE &= Job Flow

public class Member {

QId
@GeneratedValue(strategy
private Long 1id;

@Column (name = "name")
private String name;

@Column(name = "email")
private String email;

GenerationType.IDENTITY)

SERTES

~ TN
N—

Database

S—

3|2 API
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2|& 71 FE &= Job Flow

@RestController
@RequestMapping("/api/v1/members")
@RequiredArgsConstructor

public class MemberController {

private final MemberRepository memberRepository;

@GetMapping
public Page<Member> getMembers (@PageableDefault(page = 0, size = 10) Pageable pageable) {
return memberRepository.findAll (pageable);

}

\» Fast campus



2|& 71 FE &= Job Flow
{

- "content”

@RestController {
@RequestMapping("/api/V! "id": 1,
@RequiredArgsConstructo:
public class MemberCont:

"name": "userl”,
"email": "userl@example.com"

private final Membe: }

@GetMapping 1' ,
public Page<Member> page : 10 ’ 0) Pageable pageable) {
return memberRej} "size": 10,

s "totalPages": 10,
"totalElements": 100,

Bl o e Il

"last": false
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S| 71 FZ &= Batch
public Job couponJdob(
[ Joh: Step couponStep
)
l return new JobBuilder("couponJdob", jobRepository)
.lncrementer (new RunlIdIncrementer())
Step: CouponStep .start (couponStep)

\ .build();

v @Bean

public Step couponStep
ItemReader<MemberResponse> couponReader

[ ItemWriter: 3= g% J [ ItemProcessor: 3= 712 ]

return new StepBuilder('"couponStep", jobRepository)

DB A& .<MemberResponse, Coupon>chunk(chunkSize, transactionManager)
v . reader (couponReader)
<> . processor (couponProcessor () )
.writer (couponWriter())
Database . build( ) 3

S~
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2|& 71 FE &= Job Flow

@Bean
public ItemReader<MemberResponse> couponReader (RestTemplate restTemplate) {
return new HttpPageltemReaderBuilder<MemberResponse> ()
.baseUrl("http://localhost:8080/api/v1/members")
.pageSize(chunkSize)

.restTemplate(restTemplate)
.responseType(new ParameterizedTypeReference<>() {})

.build();
2|2 MH|A
—
N~
ItemReader:
ItemWriter: 3= g% ItemProcessor: 3= 712
[ ] [ HTTPItemReader Database
old 55 =
DB NZ& ]
3
v \
- ~
~— ~ v
5|9
Database 3|® API
— A
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private ItemProcessor<MemberResponse, Coupon> couponProcessor() {

return member -> new Coupon (
"SIty RE

4

BigDecimal.valueOf(1000),
LocalDate.now() .plusDays(30),
false,

member .getId()

S| MH|A
e N < D
ItemWriter: 3= Qi TtemProcessor: 3& 712 ItemReader:
T T HTTPItemReader Database
\_ ‘ Y - /
sl =8 =
DB N&t -
3
V \
~
_ - v
5|2l
Database 3|® API
SN— 7
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SEPHEE:

\» Fast campus

[k

@Bean
public JpaltemWriter<Coupon> couponWriter () {

return new JpaltemWriterBuilder<Coupon>( )
.entityManagerFactory(entityManagerFactory)

= Job Flow

.build();

[ ItemWriter: 3= g% J [ ItemProcessor: 3= 712 ]

ItemReader:
HTTPItemReader

DB M%&

—
N —

Database

SN~—

fol
rio

ol —
i
P

Database

S—

3|¥ API




Step: CouponStep

S|¥ AH|A
TN
= ( d w >
ItemReader:
ItemWriter: 3= g% ItemProcessor: 3= 712
[ J [ HTTPItemReader Database
\ ‘ / S— __
DB K&t ol =5 X
l o §| \

( ) \\‘ v

5|2
Database 3|9 API

N—
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38l 7kl A= w2
{

{

1

1€
[ Item " age "

"gsize"

"laSt"
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nh Al

" idll :

" "
name" :

"email”:

"first":

L
®

"content": [

3223,
"userl”,
"userldexample.com”

23,

10,
"totalPages":

< "totalElements":

123,

1231,
true,

false

3| MH|A

N
N—

Database
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3|2 API




nh Al

38l 7kl A= w2
{

{

\\
J

]/
||page A :
"size":

"first":
"last":
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"content": [

" idll :

" "
name" :

"email”:

"totalPages":
"totalElements" :

<

3223,
"userl”,
"userldexample.com”

o

237

10,

123,

1231,
true,

false

0%

S| MH|A

N
N—

Database

S—

3|2 API




-

21H 71 IE E8 Job &i®}

@Bean
public ItemReader<MemberResponse> couponReader (RestTemplate restTemplate) {
return new HttpPageltemReaderBuilder<MemberResponse> ()
.baseUrl("http://localhost:8080/api/v1l/members")

.s1ze(chunkSize)
.restTemplate(restTemplate)

.responseType(new ParameterizedTypeReference<>() {})
.lgnoreErrors(true)
.build();
> T
Database Sl# APL
S— I
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21H 712 AE &' Job 2%}

\» Fast campus

PageResponse<T> pageResponse;
try {

ResponseEntity<PageResponse<T>> response = restTemplate.exchange(

uriBuilder.toUriString(),
HttpMethod.GET,
null,

responseType
) i
pageResponse = response.getBody();

} catch (Exception e) {

1f (ignoreErrors)

log.warn("API call for page {} failed and will be skipped.
", page, e.getMessage());
this.page++;
continue;
else

log.error("API call for page {} failed.", page, e);

throw new RuntimeException("Failed to fetch page " + page,

Reason:

| MH|A

abase

1}

& API




2|15 MHE FE Cl0]E] 2701 27| BE|

A AEIOf H|O|E{H[O] A0 21 ®Z2SH= CHAl, HTTP API 8412 &4l GIO|EE HOZLICE. O|= 2| HfX| A|AEa}

« HTTP Page ltem Reader2| 7}x
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Part 3 Batch Test 2AM5t= 51

Part 3 Spring Batch &!F0j|A{2] Hi x|

Batch Test ZI6l= 61

Fot H|AE H[O|AS 2t St7| 2

of 2y
Ol M 2|0 = HIAE ZES X-d5t=
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IR Gl H|AES| =Q A

. Spring Batch HIAES| =M 5l Mt

OH'

[ E‘

A oS E|AH|0| o] SHaf: Ci & H|O|E] X2, HIO]E Fgtd 8l &4 2t SR

AEQ| 2H: |5 A5 HO HIO|H Yztd HIH Of|AMX| 25t 2F APH EIX]
x

 Spring Batch H|AE &E3sh: S HIAEY &8

=8 HAE

'S

|IAE X2f
—_ 1

. MH| Job A& (End-to-End HIAE): JobLauncherTestUtils.launchJob()

« TH| Job & SE= XMSEH E7HK| 45

. HIOJEH|0|A, It AJAE] S Q| A|ARITIO| S8 U H|XLIA 25| 48 AS

L

o TIY AIXLHE CIR| HAE (Step ©H¢| HIAE): JobLauncherTestUtils.launchStep()
. 20t Jobl| 7HE Steps SEXOE HAE

o| "2l M(Isolation)" =&l =4
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Batch E{|AEZQ| siAl JobLauncherTestUtils

e JobLauncherTestUtils

. Sl Al Spring Batch E|AE 2HZ0{ A Jobzt StepS AlAlsH= il FEE|E| SEHA.

S~

. AIEH:

. Spring Test Framework?| 5.

. O|EM FQUE Edl| ApplicationContextOl|A| Z=QIEI0} A,
e @SpringBatchTest 0{'-El|0|M

. 7|5: HAE Z2{A0]| Spring Batch & HAE StAS X5 MH.

o 221}
. JobLauncherTestUtils@} JobRepositoryTestUtiISE XSO E BeanQ=E SESI0 SA| AR Tts.
« @StepScope, @JobScopell 2 ATII} AHEl Bean HIAEE 28l E

7

= =
. Job ParameterL} Step Execution ContextE SHO=Z Folbl= ATHE HAEQY LA,
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JobLauncherTestUtils £ H|A|E

(=) O
HIME AH dret Ef
launchJob() 7tEr 71291 End-to-End EHIAEE I8l AFETILICH LHEMOZ 1193t JobParameterE M50 Job= A|ZFefL|LC}. JobExecution

launchJob(JobParameters

iobParameters) jobParameters) &8 H|EL|A A[LI2[2(0f: EF X, OYFH )0 2t Jobl| S22 HIAEY Ul AFZEILICE. JobExecution

setJob(Job job) SQEIZ|E|Zt AtE2E Job QIAEIAE MATH|C}, void
launchStep(String stepName) |S&%t JobdM £ Step2| =20 H2[10] HIAES I AFZEIL|CE MA| Job Q| H{2EM S 0|1 HE C|HZ 2 7tsotA| giL|C. JobExecution
EUIEIEHEI G ST AN EL S @StepScope BEHET} JobParameterg = 8%, ol Step= SHIE It2t0[E{2; & HIAEY uf AFZELICE. JobExecution

JobParameters jobParameters)
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@SpringBatchTest

@SpringBootTest (properties = {"spring.batch.job.enabled=false"})
dTestPropertySource(properties = {"args.payment-date=2023-01-05"})
@ActiveProfiles("test")

class PaymentStatisticsJobConfigTest {

@Autowired
private JobLauncherTestUtils jobLauncherTestUtils;

@Autowired
private Job paymentStatisticsJob;
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@BeforeEach
volid setUp() {

this.jobLauncherTestUtils.setJob(paymentStatisticsJob);
}

@Test
volid paymentStatisticsJob test() throws Exception {

JobExecution jobExecution = jobLauncherTestUtils.launchdob();

assertEquals(ExitStatus.COMPLETED, JjobExecution.getExitStatus());
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paymentStatisticsJob Given

paymentSourceRepository.saveAll (
List.of(
new PaymentSource("Ar®X1", "10002000", new BigDecimal(“100"), ..),

new PaymentSource("AI2X[1", "10002000", new BigDecimal(“300"), ..),
new PaymentSource ("AI&X}2", "2002231", new BigDecimal(“1000”), ..)
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paymentStatisticsJob Then

final List<PaymentDailyStatistics> paymentDailyStatistics =
paymentDallyStatisticsRepository.findByPaymentDate(properties.getPaymentDate());
then(paymentDalilyStatistics).hasSize(2);
then(paymentDailyStatistics).allSatisfy(dailySum -> {
switch (dailySum.getBusinessReglistrationNumber()) {
case "'10002000" -> {
then(dailySum.getCorpName()).isEqualTo("Ar&XAr1");
then(dailySum.getAmount()) .1sEqualByComparingTo(new BigDecimal("400"));
}
case "2002231" -> {
then(dailySum.getCorpName()) .isEqualTo("Ar&Xt2");
then(dailySum.getAmount()) .1sEqualByComparingTo(new BigDecimal("1000"));
}

default -> fail("O|MX] Z2ct AIHX HSRIL|CE: " + dailySum.getBusinessRegistrationNumber());

1)
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@SpringBatchTest

@SpringBootTest (properties = {"spring.batch. job.enabled=false"})
@TestPropertySource(properties = {"args.payment-date=2025-01-05"1})
@ActiveProfiles("test")

class PaymentStatisticsJobConfigTest {

@Autowired
private JobLauncherTestUtils jobLauncherTestUtils;

@Autowired
private Job paymentStatisticsJob;

@Autowired
private ArgumentProperties properties;

@Autowired
private PaymentDailyStatisticsRepository paymentDailyStatisticsRepository;

@Autowired
private PaymentSourceRepository paymentSourceRepository;
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paymentSourceRepository.saveAll (
List.of(
new PaymentSource("Ar®X1", "10002000", new BigDecimal(“100"), ..),

new PaymentSource("AI2X[1", "10002000", new BigDecimal(“300"), ..),
new PaymentSource ("AI&X}2", "2002231", new BigDecimal(“1000”), ..)
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final List<PaymentDailyStatistics> paymentDailyStatistics =
paymentDallyStatisticsRepository.findByPaymentDate(properties.getPaymentDate());
then(paymentDalilyStatistics).hasSi1ize(2);
then(paymentDailyStatistics).allSatisfy(dailySum -> {
switch (dailySum.getBusinessReglistrationNumber()) {
case "'10002000" =-> {

then(dailySum.getCorpName()).isEqualTo("Arf&Xt1");
then(dailySum.getAmount()) .i1sEqualByComparingTo(new BigDecimal("400"));

}
case "'2002231" -> {

then(dailySum.getCorpName()) .isEqualTo("Ar&X2");
then(dailySum.getAmount()).1sEqualByComparingTo(new BigDecimal("1000"));
}

default -> fail("O|MX] Z2ct AIHX HSRIL|CE: " + dailySum.getBusinessRegistrationNumber());

1)
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@SpringBatchTest
@SpringBootTest (properties = {"spring.batch.job.enabled=false"})
@TestConstructor (autowireMode = TestConstructor.AutowireMode.ALL)
@TestInstance(TestInstance.Lifecycle.PER CLASS)
@ActiveProfiles("test")
public abstract class SpringBatchTestSupport {
@Autowired
protected JobLauncherTestUtils jobLauncherTestUtils;
@Autowired
protected EntityManagerFactory entityManagerFactory;
@Autowired
protected Job paymentStatisticsJob;
@Autowired
protected ArgumentProperties properties;
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public abstract class SpringBatchTestSupport {
protected JobExecution jobExecution;
protected EntityManager entityManager;
protected JPAQueryFactory query;

@BeforeEach

void setUp() {
this.entityManager = entityManagerFactory.createEntityManager();
this.query = new JPAQueryFactory(this.entityManager) ;

}

protected void launchJob(Job job, JobParameters jobParameters) throws Exception {
this.jobLauncherTestUtils.setJob(job);
this.jobExecution = this.jobLauncherTestUtils.launchJob(jobParameters);

}

protected void launchJob(Job job) throws Exception {
launchJdob(job, this.jobLauncherTestUtils.getUniqueJobParameters());

}

protected void thenBatchCompleted() {
assertThat(jobExecution).isNotNull();
assertThat(jobExecution.getStatus()).isEqualTo(BatchStatus.COMPLETED) ;

}

protected <T> List<T> saveAll(List<T> entities) {
EntityManager entityManager = entityManagerFactory.createEntityManager();

return entities;
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@TestPropertySource(properties = {"args.payment-date=2025-01-05"})
class PaymentStatisticsJobConfigTest extends SpringBatchTestSupport {

@Test
vold paymentStatisticsJob test() throws Exception {

saveAll (
List.of(
new PaymentSource("A 1", "10002000", new BigDecimal("100"), ...)),
new PaymentSource("Ar2Ar1l", "10002000", new BigDecimal("300"), ...)),
new PaymentSource("Ar&Ar2", "2002231", new BigDecimal("1000"), ...))

) ;

launchJob (paymentStatisticsJob);

thenBatchCompleted();

final List<PaymentDailyStatistics> dailyStatistics = query.selectFrom(paymentDailyStatistics)
.where(paymentDailyStatistics.paymentDate.eq(properties.getPaymentDate()))
.fetch();
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Member member = new Member (
"§|_O|EI1" ,

"userl@test.com",

memberRepository.save(member) ;

Product product = new Product(
] é)I-%A” ,
new BigDecimal("10000"),
100,

productRepository.save(product);

ProductItem productItem = new ProductItem(

product,

productItemRepository.save(productlItem);

Coupon coupon = new Coupon (
"5000% &el,
new BigDecimal("5000"),

couponRepository.save(coupon);

PaymentInfo paymentInfo = new PaymentInfo(
new BigDecimal("5000"),

) ;

paymentInfoRepository.save(paymentInfo);

Address address = new Address(
"MBAl 22,
"12345",

)i

Shipping shipping = new Shipping(
"we Es T,
"010-1234-5678",

)i

Orderer orderer = new Orderer (
member,

)i

Order order = new Order (member,.. paymentInfo,

) ;

orderRepository.save(order);

OrderItem orderItem = new OrderItem(
order,
product,
L,

)i

orderItemRepository.save(orderItem);
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HIAEE 2ol statusE =A|XO 2 HA

volid productPreparationToDeliveryStartStatusChangeTest ()

String orderNumber = "order-number-123";

Order order = new Order (orderNumber) ;
order .updateStatusCompletePayment () ;
order.updateStatusProductPreparation();

updateStatusDeliveryStarted();
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HIAEE 2ol statusE =A|XO 2 HA

volid productPreparationTgDeliveryStamgtStatusChangeTest ()

String orderNumber - her-3 ~123";

Order order = new Ordery amber) ;
order.updateStatusComp/ nt();
order.updateStatusPrs . ion();

.updateStatusDeliveryStarted();
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Member member = new Member (
||§|%lll ,

"userl@test.com",

memberRepository.save (member) ;

Product product = new Product(
] AOI-%A” ,
new BigDecimal("10000"),
100,

productRepository.save(product);
ProductItem productItem = new ProductItem(
product,

productItemRepository.save(productItem);

Coupon coupon = new Coupon (
"5000% &Qlv,
new BigDecimal("5000"),

couponRepository.save(coupon) ;

HFEH
o d

PaymentInfo paymentInfo = new PaymentInfo(

new BigDecimal("5000"),

) ;

paymentInfoRepository.save(paymentInfo);

Address address = n
"MEAl 2T
"12345",

ew Address(

1
4

)i
Shipping shipping = new Shipping(

"WE Hi,

"010-1234-5678",

) ;

Orderer orderer = new Orderer (
member,

Order order = new Order (member,.. paymentInfo,

) ;

orderRepository.save(order) ;

OrderItem orderItem = new OrderItem(
order,
product,
1,

) ;

orderItemRepository.save(orderItem);
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INSERT member (member id, name, email, created at) VALUES (1, '2|&1', 'userl@test.com', NOW());

INSERT product (product id, name, price, stock, created at) VALUES (1, '&&A', 10000, 100, NOW());

INSERT coupon (coupon id, name, discount amount, created at) VALUES (1, '5000& &Ql', 5000, NOw());

INSERT payment info (payment info id, amount, created at) VALUES (1, 5000, NOW());

INSERT orderer (orderer id, member id, created at) VALUES (1, 1, NOW());
INSERT address (address id, full address, zipcode, created at) VALUES (1, 'A=SA| dE+', '12345°', NOW());
INSERT shipping (shipping id, orderer id, address id, status, created at) VALUES (1, 1, 1, '&& &H|S', Now());

INSERT INTO order (order id, member id, orderer id, shipping id, coupon id, payment info id, total amount, status, created at)
VALUES (1, 1, 1, 1, 1, 1, 5000, 'ZHX 2F', NOW());

INSERT INTO order item (order item id, order id, product id, quantity, created at) VALUES (1, 1, 1, 1, NOW());
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DELETE order item;

DELETE “order’ ;
DELETE shipping;
DELETE address;
DELETE orderer;
DELETE payment info;
DELETE coupon;
DELETE product;

DELETE member ;
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@Test

@SglGroup( {
@Sgl(value = "/sgl/order-setup.sqgl", executionPhase =

Sql.ExecutionPhase.BEFORE TEST METHOD),
@Sqgl(value = "/sgl/order-cleanup.sqgl", executionPhase =

Sql.ExecutionPhase.AFTER TEST METHOD)

})

vold orderProcessingJobTest () {
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@Sql O{:EH|O|M EE

e @Sql HEH|O|MH &2
« Spring0llAl= @Sgl H=H|O|ME NS

. HAE /S XI5 Ad: @SqlGroup 20| @Sql O H|0|MS AR50 H|AE AlsH M(BEFORE_TEST_METHOD)O|| G|O|E{ Al ASZIE
M S (AFTER_TEST_METHOD)O| H|O|E| ™2| ATZIE
C}l

=
=
=0 A0, ST AA| dd FES kS| thA[RiLCE.

Of

0 O Mt E Xts=totd HAE FEQ| Given B2 3EHQZ ZHAS|RIL| LY.

ot
o}

. order-setup.sql: O IIZ 2 HIAEE 2[5l ERet 2= INSERT &

11j0

 order-cleanup.sql: O| mjA2 HAETJI LI = 0|0|E{H|0|A S T SHA| A2|oh= DELETE EE= TRUNCATE 22 &1 9)101, CI= HIAEQ|
dok=2 =X| 2= HIAES| A2|M(Isolation)= EEISLLCY.

« @Sql OcEH|O|M &/ 28
. @Sql O{'cE[0|ME ttad| SQL IHAUS AldlisH= 212 Ho| HAE MHET|(lifecycle)0l| StE| Ctst HiAlOZ St28t 4 QAL LT
. @Sql &4

- value: 2 SQL IjYS| F=2E X[HELICH SEHAIHA V&2 2 AT FES AESRILICH.

« executionPhase: SQL A3ZIEJ| A= A|-HS "o|ghL|LCt.
« BEFORE_TEST_METHOD (7|2%Z}): @Test HAE &l XMO|| AFZEE AMAHTIL|CH == H|AE H|0|E AHEA| AFEEIL|CY.

« AFTER_TEST_METHOD: @Test HA = & 20| ATEHES HAYLIC =2 O|0|E SZIH0| ArEElL|C.
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.« @SqIS| A A

e @Sql {-H|0|ME Spring Test2| EZHTHM 2tz
2 L|CE SHX|2F @SqI2 7|2XMe = 0| EsliZi Mul= HIl| 2 X610, HIAE M<0f| &A| C|Oo|E{H|o] A0 HZXQl HAS J1etL|Cl. 0| S5

0]
H|AE 2 O|O|E 2|&dS 25| X &= /SLIL.

to

FEH SARLICE 72X 2 E @Test HIMEO0|= EHAM0| HEE|H, HIAE &l = S8

e @SqIGroup= £t 0j2{ ATTE A

- StLtS| HIAE MM E0i| 62 7He] @Sql O .E|0|M S HE5l0f T B, @SqlGroupS AFEEILILEL. O|= *42] 712 @Sql HcE|0|¥8 S 53t
of= ZIE|0|H F&= LTt

« @SqlGroup({

« (@Sql(value = "/sqgl/payment-source-setup.sql” executionPhase = Sql.ExecutionPhase.BEFORE_TEST_METHOD),
e @Sql(value = "/sqgl/payment-source-cleanup.sql" executionPhase = Sgl.ExecutionPhase.AFTER_TEST_METHQOD)
* })

- O] ZE= H|AE T0f setup.sqls &5, HIAEIE EEH 7| cleanup.sqlS '%5&% HAIRLICE O|XE SQL IS &8¢ H|Oo[E] A
2 HAE FEQ| 7t=4E 0|1, 7Y 2 =4S SHe5HH, QFEMQI HIAE SEHE A5 E

O
—_— E

o= X .
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- ZHE/RIEIE| HE: JPA AEIEIS 7[RI =E HIAE FES AdolH, ZEFO|Lt AE|E| 2271 HEE U AL EfRQ0]| LFE SA| AX[E = JASLICE ShXIE
SQL It Bk =X 7[2H0|2 2, DB A7|0iF HEE[O = SEFJ|2E QF7F RATILICE Of= &AL HEAE S SA| Z0HAtE|7] OEA| BH=0 fX[E+

o O|0] &2 otA|: ZHA| 7|8t TEO| M= HETF, HIMEFS Sl H|0|E 2| 2|O|ef o[ & B=oA| MEE = USLICH dlE =M lockedMembergh= HEEH2
O| ZiX|7t '2to| A2l 2|A'UZS ZA| & = UA| sHFLICE SHEX[TH SQL TFY2 ThE INSERT 20|22, H|0|E{ Q] aizhs mietsty| | SLICE oE S0, X ME|
= Hodot7| RIoH ==XIE Ar8¢t 8%, O <At FAU= 2l0[ot=X| FMO|Lt EME M= =RI5HOF §fLC.

« STTHH|EL|A EX] HAES| oM

» SHQIGH|O|F HH9| 02{=: SQL I 2 "Xl O|Oo|E MHo| =|Hpm|H JSLICH EF H|EL|A 22[0f Iief SHMO 2 HAE[= H|0|E S HIAESOF S &
2, dlE S0 X A S 7|2 = Ulak|= FE H0|EHE dde uf SQL I Te == oHA|I 7 UASLILCH.

- EH ALIZ|L M9 H|ef: of2] K|S S8t A= &ES HIAELOFY O, E S0 = HEHE 'S 5'C= HESH= AlLIZ|RE Meist™ SQL Do
2= BE S MENZ EHSHA| &Eoi5H7| o> SLICE 2K| HIMES 0|86tz HAl0| O MM 4~ SLIC
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Step

ltemWriter

ltemReader

51 2 {0l 742 LHe}

oHd -+

Job

3|3 S8

Step

ltemWriter

\» Fastcampus



3| S= YOH|0|E Job Test

ltemReader

1
ltemReader
ltemProcessor

=2 7Hefl LY =3 1

M 39l 52 M ltemProcessor
Step Test

oHd o

Step Test

ltemWriter

ltemWriter
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« Mock Serverzt?
« 2|82 AP| A Q| &= CHASIH 7iMf(Mock) SE= ELF= AlH.

. AF| 9|5 APIO]| |F5}X] 94T HIAE BHAS PESHS A £,

« Mock Server?| &H

. QB AIAE] O|ZN R|H: LIEYT Ak

-

Q5 APIS| FOlf 5§ 2|5 RLZ8H HAES AHe|old QFEH0| 1 o= 7tstt HIAES 7hsotA| =LICE.
=
o

- HAE H|E E4: &KX APl 2= A| 2°45t= I, HIO|E M& H

=
. HIAE 28 S0 HAEES 98] 2%t H|0|ES £ 502 MASIHLE,

- H|=L|A ZX HAEO &E: 2F API 34 22[0| Ol API &S 7[H2 2 SEot= &8t H|ZL|A 2XF HAESH=E O 25 = UASLIL

. BiX| B|AE X2

. ltemReader E|AE: HiX| Z9| temReader?} 2|5 APIO|A G[O|EE = ER
= Hl SE o2 SE S)E Al=2l0|Mstn HIAES £~ QUEL|CE

-

[T O o
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MockRestServiceServer £?

« MockRestServiceServer= RestTemplate 7|2te| S2I0|HE RE =2 7I=ZX D mock SES BI2Idoh= Spring Teste| atid! FE 2|
E|RIL|CE.

- O] E+1= &A| 2|7 2lZe} HIES 3 S §l0] HIAES TIlg 4= QUA| ShELIC.

O L- HA

- SA el 22X MHME ASol= 7t AH

I:O

A 7I2HM7]: MockRestServiceServer= RestTemplate2| LIEE 7I=x0], S210|HET} HH 80| AX| 2[F AHZ LIVIX| R
ofA| Bf=LIC.

Hol: 7HeXt= HIAE AE LAl MockRestServiceServerO|A| "O|21 URLE 0|2 R™O0| 2™ 0| H| 71 SES Li2{F"2t

|.

I N S

o [IN

M
n
[E

2l: RestTemplateO| 2= EHLI™ MockRestServiceServer= AN HIEQA EAI gio] 2Z0|A O|2| Ho|El 7t

_I_

23 21200 TOHLX| 24T FHTO|T 0 THS B HIAES T8 4 QIALICE

©
_l'ILI_
o
oz
1z
1[0
o
o
0
I
r
|Ia
>
R
T
10
z
=
I
e
1l
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public class SampleTest {
@Autowired
private RestTemplate restTemplate;
private MockRestServiceServer mockServer;

@Test
public void testApiCallSuccess() {

mockServer.expect (requestTo("/api/data"))
.andExpect (method (HttpMethod.GET))
.andRespond (withSuccess("{\"key\":\"value\"}", MediaType.APPLICATION JSON));

String result = restTemplate.getForObject(”/api/..”, String.class);

mockServer.verify();
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- HIAE 2 282 =8d

o
. MockServers= HEo| MHE 220|| &[0} sH= 27101 A DPM0| WRPHICE 0= HIAE SHAS 2x3IH OIS D, HIAE Al
AZte 52 4 QaLct

E
=

2| APIS HIAESHAHLE, S&QI URLE ArEdt= B 4 AIEXLIE| Ciel MockServer 28 & Z20| H2[ol0f of= HAHZE
L[CF.

Ot

o> 2

=]
£9

e HAEQ| IE-ot S54

« MockServers AtE256t= HIAE ZE= "0t M0]| Cl{sl] oftH SEIS = 071" E 1AM O = HA[SHOF SfL|Ct. O|= HIAE RET} Q|
ES1A| S5 A OtsL|CE.

2 APIS] A0 2

o OtoF Q|2 AP|Q| S ATIO| HAE|M MockServere| 2& Mo| ZIEE 5= £H6[0f gfL|Ct.

. S| 7|8l (Behavior-based) E|AES| Oz &
« MockServer= &1 7|dH(Result-based) HIAEO| MgteL|Ct &, "0 RES ELH O|H SHO0| 2LH"'E ASot= Ol 22X LT,
o SIX|2t Mockito Z22 T[T E AFEStE Q| 7|HH(Behavior-based) HIAE (0] HIME7 SEE|AR=71?")= MockServerZ &
& Hodo7| o{ESLIC
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. 2| 7|9t Mocking2 AX| S410| Ol HIME & XIH|2| LS 7HiH(Mock) 2 ZtEE HHHelL|Ct. &, "0|- 280|
QH 0| SES Li2dF"2t= 1t 7|te] wrAlo] ofL|2t, "o] HIMETL SEE[H 0| 22 gtetsR 2t Folsts HS

£ot HES 3 2F80|Lf MockServer 88 90| ERot ZeA e HAE ==TF Mockingoh] E|A

- QX2 20|M: 22 APIQ| Am0| HAE|CELE, HAE BEN| A= Mockingste HIAMEQ| Biet EFRIRE £XSHH £| O
Z MockServer2L} RX|E4 H[E0| &L

o H|EL|A 220 HS: HIAES| HAAE 2[F QlZat SLHO|A HOjL, =0t H|XL|A 22|10 HH| 7F9| Ao XFZ0j[ Tt
X

T L= —
:l%_s'}” D|_|'§L L_—l'.
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given (
mockRestTemplate.exchange
queryParam.toUriString(),
HttpMethod.GET,
null,

new ParameterizedTypeReference<PageResponse<MemberResponse>>() {

}
)

) .willReturn(ResponseEntity.ok(responsePagel));

given
mockRestTemplate.exchange (
uriBuilderPagel.toUriString(),
HttpMethod.GET,
null,

new ParameterizedTypeReference<PageResponse<MemberResponse>>() {

}
)

) .willReturn(ResponseEntity.ok(responsePagel));
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. Mocking2 AlX| HTTP EAIS 81| 9H=CHe 22Xl 8|S JHELCH 0]= WIESS X9, EFI0LR, ofj7|X] %S ¢i
Q= S AlN| S0 M WA= XIS E|AESI| o7 RHSL|CH

(Deserialization) LFE =& & USLICE Mocking2 A HIME 252 7}

o CLSH X} (Serialization) & HEI1AHS
E 2t S0l 2l 4~ U= HI0|H 230 =KL BETE LEIR 22 EXS AFH0|

EMMEZ, &K JSON E= XML H
2 dot7| IFESLIC.

. BIAEQ| A12|50| HofFCk,
+ Mocking2 X7} oJgt 7tatel AlLt2|2olat S ZSILICE AR 9|5 APIS| S HIO|E{7 HHE|ZLE, API Ao ﬂ1
77t Q= RO Mocking®! SE2 S SUSH| SHBILICL Ol HIAE S SBIIXITH AX| 2% SH0IME AL

o= "HIAETI HAZES ofl=" &= el = USLIC

0|

- O] If=0 Mocking 7|2t E|AE= S& HIAES| FH0]| efdliX|= THE0| JSLICE &=t H|EL|A 225 HE5t= O
= EIEolX|2h 25 A|ABIN| ASE AE5h= Hie= HAI7F AUS LI
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@TestConfiguration
public class CouponJdobTestConfiguration {

@Bean

@Primary
public RestTemplate mockRestTemplate() ({
return mock(RestTemplate.class);
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@Test
volid couponJobTest() throws Exception {

final String pageResponse0 = readFile("/json/page-response-page-0.json");
final PageResponse<MemberResponse> responsePagel =
objectMapper.readValue (pageResponsel, new TypeReference<>() {});
final UriComponentsBuilder queryParam0 = UriComponentsBuilder
. fromUriString("http://localhost:8080/api/v1/members")
.queryParam( "page", 0)
.queryParam("size", 10);

given (
mockRestTemplate.exchange(
queryParam0O.toUriString(),
HttpMethod.GET,
null,

new ParameterizedTypeReference<PageResponse<MemberResponse>>() {

}
)

) .willReturn(ResponseEntity.ok(responsePagel));

launchJob (coupondob) ;
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@Test
volid couponJobTest() throws Exception {

final String pageResponse0 =] readFile("/json/page-response-page-0.json");
final PageResponse<MemberResponse> responsePagel/ &
objectMapper.readValue (pageResponsel, new TypeReference<>() {});
final Uricompcnhn+mD"41A AAAAAAAAA DaramN — TTraMNAamrne nantEcDiaa 1l A~
querd 7 4 . resources
. quer:

v [ json

{} page-response-page-0.json

{} page-response-page-1.json

nse>>() {

}
)

) .willReturn(ResponseEntity.ok(responsePagel));

launchJob (coupondob) ;
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o HX[ HAES| =Xl A

—

. JobLauncherTestUtils &8: Spring Batch HIAES| A|Z2 JobLauncherTestUtils®IL|C}. O] KEI2
Al Job EE= EH Step2 £&¢lA| Aldist £~ JELICEH launchJob() 2t launchStep() HIMEES Edi St Job2 &

=HOZ HAEY - S&lé'—lﬁf.

|m

« SpringBatchTestSupport =¢: Bt=5= HAE B8-S 7l14517| 2[8l SpringBatchTestSupport2l 2
£ QksL|CE O] EeA0| @SpringBatchTest 22 35 O .H|0| M1} X3 AFE6t= HIANESS 2OHEH. I*E =

AL Atxntoz OE MM JIMet AEO| SES M|AHSID SXELMS = 4 QIAL|CH

1 =

- given 22| 2=l O|0[E AE

. SQL, JSON I} 7|gt AiQl: x5t RS HIAE CO|E] IS S2HOR Ha|st7| /8§ SQLOILE JSON IHUS &
SEHLICH
. SQL T} @Sl O[OS AFSIO] HIAE MS2 SQL ATYEES Alsstoz g, 2E3t H{0|E{H[0|A BA|Z A

—
a0 Ztelgh = AUSLICE 0|5 Sl HIAES| given BO| 2HE0HX| 11 CHret

T UG LICE.

M

|O|A0f| CHEH E|AE HIO|EE £l A &2ES
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. 9|12 olma} oA B2
Mocking 7| EIAE: HiX| EO| 2/ APIL} MH|A0] 2|ZSH= 22, MockingE S3lf & 41 §l0| HAEES ZIds
L|Ct

- Mockito 2&: Mockito2t Z2 2f0|E2E| S AEl 2|7 Stla HEd=e AN HNE =255 7 WE QS LICE.

—

—
when().thenReturn()2 Sl £ 2@ Z=0]| Cliet 7K SE= Helgto =M, HX| 2|7 &tH0| 2|&0

dd= == = /USLIC

i
Ttk
0f0

« MockRestServiceServer: RestTemplate=2 AFEdt= 2, MockRestServiceServer ot 2Z0||A 742

MNHE E2 HTTP E= 7IZ/ 1 7t SRS Breore s %* = USLICE.
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