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Batch 7l 'S 1.7

O Batch 22| Moj

— Batch processing is execution of a series of programs ("jobs") on a computer without human interaction [&
X: Wikipedia]

Without Human w From Time Based
Interaction Event
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Spring Batch 1.7l

O Spring Batch

"Spring Batch is a lightweight, comprehensive batch framework designed to enable

the development of robust batch applications vital for the daily operations of enterprise systems”

QA Spring Batch 7| &
— Batch Monitoring 7|5 Ml&
—  Commit Interval X| &l
—  Retry, Restart, Skip 7|5 X| &l

— Commit/Rollback/Retry Count M & X|&

o

— Quartz, Command Line, Web S E3t A3l X|
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Spring Batch +‘d 8.4 (1/5) 1.7

Q Spring Batch 7| & T+
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ItemWriter
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Spring Batch ‘4 24 (2/5) 1.7

O Spring Batch 7’4824

JobLauncher

JobRepository

Job

JobParameter

Joblnstance

Step

Item

ItemReader

ItemWriter

Item Processor

dd

JobLauncher= Batch JobS A& A|7|= It =3l
Jobd} ParameterE 20tA] H &SI JobExecutionE BHat.
| = Jobd CHSH HEE S Qe HEA Jobl| =, &, A 314 5l A4t 5, Batch=3 0 2 =
D= Meta DataZ} §&E0] U2

=

HAAZ Y =2 M2l Job &2 JHE.

Batch Job= A ASt=0 AtESt= Mhet0|Ho| et 2 Job0| Al E[= S0 JobS A E5HHLt JobOi| A &

=
Z5t= HIOIHE AR
=2|X 2l Job A& (Joblnstance=Job+JobParameter)
Batch Job2 T5t= S & & QI SHLLS| EHA|. Job2 17H Of &
_|

o — | Ste ep
A5 Botch el A2 Holet L Mot Bas B RuE e
Stepo| Lj g2 K O swxtel Meio] mhar 7AE.

Mz HIojEHo 7HE &2 719 Q4.
(ohmt ol st =, DB2| oF Row, XmI2| £7 Element

Step +01IA1 File == DBS 01I*1 ltem= HO <.
O O]& 81012 ItemOI A= Wo= read() HIAEOAM nullgt= BHetsiH O ™MK= =XtA QI 4r2 2| H.

StepQtOfl Af File £= DBS 22 Item2 X%,

Item readerO| Al 240] Q! Item0] LS st 2K 2| 2

o

T
_I_cgl.
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Spring Batch T+4 24 (3/5)

1.718

O Spring Batch Layered Architecture

|

Batch Infrastructure

Application

Batch Core

« Batch Job2 A&SIAHL M|O{St=0 Bt 473 EE= 73X (0f: JobLauncher/Job/Step)

Batch Infrastructure

« Application2f CoreOf| A At&St= I/OLt 7|2 X 2l MH[A T|&
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Spring Batch /8824 (4/5)

1.7

O Spring Batch Architecture

Batch Application Style - Interactions and Services

Run Tier Job Tier

= 4 JobRunnar JobLauncher

JobLocator

Application Tier

[temBeader

[tamWriter

JobRepository

Koy

Custom Applicaiion Arifacts
Application Archileciure Services
Applications, App Servers, VMs

- 2|2 O{E2|HO0|M2 2 Spring Batch®| # /0 Z&E|X| &S
— Spring Batch?} X|&3t= Application Architecture Service
- JLx}t 7o EEO 2 Job SchedulerLt Job HdulY 52 =&
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Spring Batch /4824 (5/5)

1.70R

[ Spring Batch Architecture

Tier a9
» Scheduling2t Application 2@ EHet
Run Tier « Spring BatchO| A| = Scheduling 7| 52 M2 M&5HX| 211 Quartz&2 2|5 2E0|L} Crona O]
gote 5
« XX Ol AlSH ChC}
Job Tier (s -" X121 Job E; o
=

« JobUW 2| Zf Ste

Application Tier

* Jobs 2ASt=0 R HAEZHESZE 49

Data Tier

« Database, File S S2|& HO|HAAQ} ATHO| O|R0{X|= FH
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2.Batch 7894

ob Repository

ob Launcher

ob Runner

. Job Configuration
5 Step Configuration

|

|

W=

|

eGovFrame
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Job Repository 2. Batch #8824

a 744
|

— JobRepository2 & &| = JobOf| Ciet 8 XA Z JobExecution} StepExecutionOf CHS*

rir

=
HEEHI

s
— Batch &2 Z|= A3l A| JobRepositoryOll A JobExecutionO| 44 &| 11 BatchZ 0] M3k|= FOF
|

StepExecution & JobExecution2| 4 & 50| JobRepositoryOl] X{ & E| 11 7441

O M3

<job-repository id="jobRepository” data-source="dataSource"
transaction-manager= "transactionManager” isolation-level-for-create="SERIALIZABLE"

table-prefix= "BATCH_" max-varchar-length="1000" />

O Database 41} Memory®& X| &

— Spring Batch= jobRepositoryE Database == Memory2 47 7t
giat 242 Memory RepositoryS S5l Job= &3

I AME 2 QK| 8}X| UOLE E|= BatchZ S &
<bean id="JobRepository”

class= "org.springframework.batch.core.repository.support. MapJobRepositoryFactoryBean ">
<property name= "transactionManager” ref="transactionManager"/>

</bean>
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Job Launcher (1/2) 2.Batch +d 824

a 7ia
— JoblLauncher= BatchZf 12 MAA|7| = A&t S =M SIH Jobl} Job ParametersE 0| 23510 2 M =l Batch 2

A= Al F JobExecution= et

O Ad

<bean id="JjobLauncher”
class= "org.springframework.batch.core.launch.support. SimpleJobLauncher”>
<property name= JjobRepository" ref="jobRepository" />
</bean>

— JobLauncher Interface2| 7| & 7+ S22 == SimpleJobLauncher?} &S

— SimpleJobLauncher 22 A+ JobNamell JobParameterE 0|85+ JobRepositoryd| Al JobExecutionga &=
St A s =g

~ jobRepository €2 "

Page | 15


http://www.egovframe.go.kr/wiki/doku.php?id=egovframework:rte2:brte:batch_core:job_repository

Job Launcher (2/2)

2. Batch + 8224

0 Jobl| S7|1H 2H1 H|F7|H &

— JobLauncher= taskExecutor 282 S6lf Job2 57|18 22 H|S7|H2 =2 4

- BE= J7EOH| EeH

Client l JobLauncher ’ ’ Job l
| start) 4

) execute()

ExitStatus
JobExecution«{_| | H
o ——__ \With ExitStatus, FINISHED or FAILED |

O R P
start()

JobExecutlon

Starts iwith / .

E<|1<-“,mnw UNKNOWN execute()

ExitStatus \-'. I — U

syncTaskExecutor&

o

7t

orr

| A7} Dafault2 A™H =l

<bean id="jobLauncher"
class="org.springframework.batch.execution.launch.SimpleJobLauncher" >
<property name="jobRepository" ref="jobRepository" />
<property name="taskExecutor">
<bean class="org.springframework.core.task.SyncTaskExecutor" />
</property>
</bean>

<bean id="jobLauncher"
class="org.springframework.batch.execution.launch.SimpleJobLauncher" >
<property name="jobRepository" ref="jobRepository" />
<property name="taskExecutor">
<bean
class="org.springframework.core.task.SimpleAsyncTaskExecutor" />
</property>
</bean>
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Job Runner (1/3)

2. Batch Tt’d 22

a i

O &+

L
=]

Fo

ogt

Command Line2 A,

|5 A 2 E JoblLauncherE A Ad|F

rir

25

Web BfAl(Schedulere 5 7HXA| Al 2= JtHs)

Command Line 254l

Scheduler

Scheduler

Page | 17



2. Batch + 8224

Job Runner (2/3)

O Command Line 24|
ain | AE7F mabEl B Ol java applicationX & Spring

CommandLineJobRunnergt= SE|AE 0| 31H m

Batch2| Job== & &
] Job Parameter A=BHEf

java CommandLineJobRunner [&&IYH] [jobO|E
- O[A]
basht java CommandLinedJobFunner endOfDayJob.xml end0fDay schedule.date (date)=2007/05/05
O Web 24
X job HE bean2 2 SE3 =Z,
£ 255 I =

—  Web H4]2 WebApplicationContextOf| job Launcher
22 M, Job Launcher®| run() O

P —

Controller Ol Http Request 20|

@RequestMapping(value="/batchRun.do", method = RequestMethod.POST)

public String batchRun(@RequestParam(value = "jobName", required = false) String jobName
required = false) String async, Model model){

@RequestParam(value = "async
try {
JobExecution jobExecution = jobLauncher.run(jobRegistry.getJob(jobName), getUniqueJobParameters(jobName))
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Job Runner (3/3)

2. Batch 1+ 82

O Scheduler 278
— Spring BatchO| M= LI R X O 2 QuartzE O|8sHM AdAAHEZZ 4

— Command Linel} WebO| Al 25 AL 7=

<bean class="org.springframework.scheduling.quartz.SchedulerFactoryBean">
<property name="triggers" >
<bean id="cronTrigger" class="org.springframework.scheduling.quartz.CronTriggerBean">
<property name="jobDetail" ref="jobDetail" />
<property name="cronExpression” value="0/10 * * * * ?" />
</bean>
</property>
</bean>
<bean id="jobDetail" class="org.springframework.scheduling.quartz.JobDetailBean" >
<property name="jobClass" value="org.springframework.batch.sample.quartz.JobLauncherDetails" />
<property name="group" value="quartz-batch" />
<property name="jobDataAsMap" >
<map>
<entry key="jobName" value="footballJob"/>
<entry key="jobLocator" value-ref="jobRegistry"/>
<entry key="jobLauncher" value-ref="jobLauncher"/>
</map>
</property>
</bean>
<bean id="jobRegistry" class="org.springframework.batch.core.configuration.support.MapJobRegistry" />
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2. Batch + 8224

Job (1/2)
QO Job7hd
— Job2 Batch & ¢l 54 7l 2@ 2 2 Batch &Y AIM|E 2|O|
— Job2 AAN ZEMNATLRAME| = StepS X HEHO|AM ZTHSED QO Jobl| B2 Batch &2 MM A& 9

Ol

Q Job M
<job id= "football/ob” job-repository= jobRepository” >
<step id="playerload” next="gameload" />
<step id="gameload" next="playerSummarization” />
<step id="playerSummarization” />

</job>
3
id job A &KX}
step job2 MO = f [ O| 49| step= 9|
job- Batch 75.*% Al 5 JobExecutiong F7|H 22 XN ES}T|
repository  2I$H HE A fault M2 'jobRepository' 2 M 2f 7+5)

O Restart 7l's & &%
S LSt Job Instancedl| CHSH Job &Il A| Job RestartE 7}t St= &8 (COMPLETED® A £ Restart 271)

- o |_

— restartable=falseZ 2’3 =l jobS MA| =S 42 JobRestartException &/

==
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Job (2/2) 2. Batch +da24a

O Job Instance

— Joblnstance= =2|& Job A3 2| 7§ S 2 Jobinstance = Job + JobParameters£ B3 4= Q2.

|r

— Joblnstance= =%t JobO| 27| CHE JobParameterE £l A=l job Al3H THR| Q.

O Job Parameters

IIQ*
oo

— JobParameters= StLI2| JobOll E2XHE = U= 2 7H2| JoblnstanceE T+ES}H7| 2Tt Parameter
— JobO| AL = 520 Job2 AMYHSIHLE JobO| A & ESH= L|O|HE AFEE.

— Job ParameterE &5l 02 Joblnstance ¥4 7}=.

/ The EndOfDay Job
_ schedule.date = 2007/05/05
* /

\ The EndOfDay Job

* for 2007/05/05

Joblnstance

The first attempt at

JobExecution o EndOfDay Job
for 2007/05/05
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Job Execution

2. Batch + 8224

O Job Execution

—  JobExecutionE 3HH

9| Job A|=E 2|0f5= 7|2 X2l /W E.

—  Status?} COMPLETED Q! JobExecution2 7} %! Joblnstance+= restart & 7}.

— JobOj "Ho|El Step=2 =A 0| 2} Ml - JobRepository0f Ml H

O Job Execution Property 8 &

status

startTime
endTime
exitStatus

createTime

lastUpdated
executionContext

failureExceptions

JobExecution?| HENE EO{F= X|&H
- =% &: STARTED
- A} FAILED

- M-&: COMPLETED

JobO| Al El AlZH

JobO| ZFE A7t JobMS O£t £
Jobl| 2l ANE HOF= el 2k
JobExecution HE 7} X220 =l A[ZF
(startTime 2. C} createTimeO| HX S = &)
JobExecution F &7} OpX[2fe = HAE Al 7
JobExecution 82 E B Y= F7H

JobF& S0t LSt Exception?] List

rkl

|-'<'5I-)

|

28
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Step (1/2)

2. Batch 1+ 82
Q Step 7H'&

Step2 Job L{F 0| 71d =0 2| BatchZt &
Step2 Jobl| FEHAO|1L &X}E

2 185 Stepdf| & H| BatchZt

StepOi|-= JobExecutionO| CH-S &|= StepExecutionO] US.

Job L0 === 712

Job Step2d 7t
Ead
\ *

Step
Job
+ Joblnstance
JobParameter
\ ]
JoblInstance )
C
A|-6-H+A|X_| JQQEXEWM!QH Step)kE-ixoﬁgg o:l E_I
JobAlSH Ljof 24 StepExecution

49| StepO| &
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Step (2/2)

2. Batch + 8224

O Step 87

~ StepOilME ¢

H
/N

reader
writer

transaction-manager

commit-interval

A

—  ltemProcessor &4 &

JERNES
ZAQK|Of T3t BE

= 285t ofH ez o IS S M2l 22| ofEA =38 XS U=
485 £
<job id= "sample/ob” job-repository="jobRepository ">
itemReacler <step id= "step7">
<tasklet transaction-manager= "transactionManager”>
<chunk reader= "ftemReader" writer="itemWiriter"
Ll commit-interval="10"/>
</tasklet>
ItemWriter .</step>
</job>
43

BatchZt 21 & 23l itemS &+ ItemReader
ItemReader®| 2|5l A3 item= A £ ItemWriter

Spring2| PlatformTransactionManager2 Batch% & & EHM M S A|Z}St10 HOISH=0| AtE
(default 872 “transactionManger”O|H 4 &F 7}&5)

EYMO| HUE[Z] ™ M2| =00t item|

=MO|H ItemProcessor?t §i= A% readerd| A writer2 2 & M=
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Step Execution

2. Batch + 8224

d Step Execution

StepExecution Step=

29B}7| |3 EF SHAQ| Step AIES ©|0[3}01 Ot A|SE O A4

StepExecution2 T2 StepO| 2 SO O LO| O Rt=X[0f Tt H 55 MYt M HAHUE 2

o 12

2 St commit count, rollback count, start time, end time 2| Step & EHEEE X &2 (commit A|= 0| H| O]

Ef AAE|H, restart,

SAH B2 F2 AEE) D JobRepository2 Mal HE HE

Event(Exception S) 2l A|0f| Step ListenerE O| 23| Al Sl & EventX| 2| 7t5

status
startTime
endTime
exitStatus
readCount
writeCount
commitCount
rollbackCount
readSkipCount
processSkipCount
filterCount

writeSkipCount

StepExecutionl| & EfE 2 0|3 = X|E ( STARTED/ FAILED/ COMPLETED)
StepO| A|ZHEI A|Zt

StepO| S= &l AlZH

Stepl| A& AWE HO|F= B 7t

g8z A2 HolHo| =
HBEH2E £ H|O|E 2l 7H==
StepExecution &2t CommitEl 3=
StepExecutiona €t Rollback &l ===
HOlE 47| =& AMIfZ 2lst] skipst
IOl M2| =& AW Z 25t skip®
ltemProcessorOf| A{ Filtering® O O| E{ 2| 7H
HO[E A7| =5 Hif 2 25t skipet =l

—_ A

_?_
VIR
TN

r

>

b
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Step 7 & 2.Batch 484

O Chunk-Oriented Processing B3
— Spring BatchO| A 7% 28t o2 ALE3l= Step R
— ltem 27|(Read) > X E2|/H2HProcessor) > 2 7|(Write)Q| EtAE HX|= HFH LIS

- 7484 ItemReader, ItemWriter, PlatformTransactionManager, JobRepository

- 32574 commit interval(BtLES| ETI AT X 2] 7 =), startLimit(stepl| &=l KT
Item Oriented Processing Chunk Oriemted Processing
womin) [ E wpouie] |
wad) Z wad} | -
ri==T { | : | = | |
_"I_I s
v |
- :
. N :
-t rieifm=s]
ExitSraus — I_I Exuimtus L
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Step 2 & H|0] (1/2) 2.Batch 8484

O Step Flow Control

— Step2| M2|Z1}0f 2t CHE Steps M EHSHO AT 4= UL, 57 Step2| L7 Job THM| 2| 2T 2 0|0 X

Sk A o
A REE BHE 4 US

[=XtEQl Step HA] [ZH0f| M}E Step & A

SR - OE Stepa ©AE M

- Step WE|HEO| 'next' EZ|HEEZ 0|2 M MF ‘next' Ye|HEE +0f M|oto| gler, A &
- Spring Batch2| XML 2782 Job &7 Z[&E StepO| %= I{of| CHS default 70| SIS
AlS [=Xe) AlSH A = M A =
iﬁTégm' 1 0| Step A& =M= XML A =M Q= <job id= job">
<step id="stepA" parent="s1">

<job id="job"> <next on="*"to="stepB" />

<step id= "stepA" parent="s1" next="stepB" /> <next on="FAILED" to="stepC" />

<step id="stepB" parent="s2" next="stepC"/> </step>

<step id="stepB" parent="s2" next="stepC" />
<step id="stepC" parent="s3" />
</job>

<step id="stepC" parent="s3" />
</job>




Step E& M0 (2/2) 2.Batch 44

O Batch Status®} Exit Status2| ZHA|

- Batch Status Exit Status

-1
HI

£%3 Jobd} Stepl| =l Ef H Stepl| +=&O| 2= Fl A|H 2| HEf

AFER 2k COMPLETED, STARTING, STARTED, STOPPING, EXECUTING, COMPLETED, NOOP, STOPPED,
STOPPED, FAILED, FAILED, UNKNOWN & Custom Exit(At2 X} 49|
ABANDONED or UNKNOWN 7tS)

g HY K| 2 B2HE 0 A Jobl| HEHE & QISIIIXL 2 StepO|Lt decision®| next onOf| Sl &St =4k
ER0 AHE OZ ANE

HH JobExecution, StepExecution H|O| 22| status®  JobExecution StepExecution E| 0| & 2| ExitCode

20| 712 250 7|5
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ltemReader 2} ltemWriter(1/3)

2. Batch + 8224

a tem &%

ltem2| &

O ItemProcessor

}

-
N
T

2 2 = Reader(2 %), Processor(S M), Writer(Z2 ) 7+ U

nlo

RemReader

ltemProcessor

ItemWriter

ltemProcessor= O}O| &l Bt Bl H2|E ZHo = ot
public interface ItemProcessor<l, O> {
process(l item) throws Exception;

— FooEtY 9| input2 240} BarEI Y 2 2 B SHSI= 0
public class FooProcessor implements ItemProcessor<Foo,Bar>{

public Bar process(Foo foo) throws Exception {

//Perform simple transformation, convert a Foo to a Bar

}

}

return new Bar(foo);

, Generic fE2| Y2 = EfY

oS 87MHK| Bt
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ltemReader 2} ltemWriter(2/3)

2. Batch + 8224

O ItemReader 2| & &

— Flat File, XML, Database 2| H|O|E{ Et= & &t

fjo
0jo

A O]
T M

DeIegatmgItemReadeE SHatoh 22 A Read HAE2| Z l‘fEJava util.CollectionZi X| & Btztet. 27 o

AggregateltemReader

FlatFileltemReader

StaxEventltemReader

JdbcCursorltemReader

HibernateCursorltemReader

IbatisPagingltemReader

JmsltemReader

JpaPagingltemReader

JdbcPagingltemReader

2 READSIA| 21 CHAl READE SelAE K| HEHFZ Parrlel 20| AR E)

SE oY= 202N read() M2 E0A String= Eretet.
F

%
t fileO| A item= HO{=0|H ItemStream = :rL [=] SRV

IZI|0

StAXE E5HA XMLIIL A ltemS &=

JDBCE 0|28l M DBA A Item2 A2

StO[HU|O|EL| HQLE AFEBHAM HAM 7|He 2 [temZE 2| & &
iBatis& &3l Driving query 7[Et2 E [temE 2{0|= ¢

read M| A E0{ M j JavaXJms Message WK E Ehet,
Spring2| JmsOperations 24K 2| receive | 2 EE S8 A Item=S E2| 8

JPQL 20| 7|8510] rowE HO|X| B¢ 2 810 2 HIO|HE &S W B =22

sQL =0 7|25t rowS H|O|X| THR(= 810 2 HO|HE &2 M K22 £

S20| 47|% %S

0| 47|x| &S
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ltemReader 2} ItemWriter(3/3) 2. Batch 1+ 424

O ItemWriter| &

—  Flat File, XML, Database S X| 2/&t

ltemWriter A

ltemStream and ItemWriter interfacesS Zet510] 0= Abstract Class
7tE 7| 2 X Ol [temWriter Interface

od

AbstractltemStreamltemWriter

CompositeltemWriter ltem= List2 B 7%l 012 72| ItemWriterOf| Al ™ &5H0| X 2| STt

ltemWriterAdapter CHE O] E2|#H 0] 2| S| AE Spring BatchOfl - 8%& = UL F 5= ItemWriter interfaceO| L.,
PropertyExtractingDelegatingltemW  ItemWriter QI E{I{| O] A HSHK| %2 7|ZE2| 2eHAE ItemWriter2 A 10X} gt I, O] [temWriter2| 73
riter HE MM 7|1E :;LEH*OH orEfoHz gAE %gﬁ%% X|Estn dser = QUCt

FlatFileltemWriter ltem= String2 2 HEHS|A] Flat FileOf| £ &= UL A Sh= ItemWriter

HibernateltemWriter HibernateE O|-83}0 DBZ Item 2 £ == UX| St= ItemWriter

JdbcBatchltemWriter JdbcE O| &3} Batch Update2| HEHE DBE Item 2 £ = U Sh= ItemWriter

JpaltemWriter JPA EntityManager 214! Sl S &S == Q= ItemWriter

StaxEventWriterltemWriter StAXE O|E5{A Item2 XMLIF YL 0| A= [temWriter
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3.Spring Batch 2x

1. Spring Batch 2.x

eGovFrame
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Spring Batch 2x =8 Y 8|0|E (1/4) 3. Spring Batch 2.x

O Java s

— Annotation, Generic X| €l

— Spring Batch X| &l Annotation

@BeforeJob @AfterJob @BeforeStep @AfterStep
@BeforeRead @AfterRead @OnReadError @OnProcessError
@BeforeProcess  @AfterProcess ~ @OnWriteError @OnSkiplnRead

@BeforeWrite @AfterWrite @OnSkipInProcess ~ @OnSkipInWrite

O Chunk Oriented Processing

- 1xM = Item 7|t 2 A X2

— Chunk 7|2t 2| = X[t 37| 2T Items S X2|et = O Z1HE List2| FEHZ ZhA[2D QUCE7L SHAO)| 24
L HiAJ _ _
= e Item Orniented Processing Chunk Oriented Processing
[ i W ey BRI [ i | [ o |
| ll'ﬂﬂ"l g . | ‘; i
| =T L | o= | |
ey -
w1 = - Z
T = i a= H
| - ] : |
ExstSuatas e I_l EaitSimtyy S :I
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Spring Batch 2.x &2 Y12|0| = (2/4)

3. Spring Batch 2.x

0 Xml Namespace

— IxOAM=XMLE" A ZE 282 Beanl 2 55

— 2.0 %A= XML NamespaceZt =7tZ|0 XML A7 A0l A Job} Stept2| A E FHA|

H AFESID Q= Item Reader/writer L2 20|

[ Spring Batch 1.x ]
<hean id="hasicfob™ parent="simpledob™
<property name="steps -
<hean id="Stepl™ parent="simpleStept:
“property name="startlimit" valus="I0o0T S
<property name="commd tInterral™ wvaluse="ilo00" S
<property name="streams" ref="itembeaderZ™ S
<property name="itemBeader's -
<property name="itenfWriter™ >
</hean>
</propercys
</hean>

‘ [ Spring Batch 2.x ]
<job id="basic Job" xmlns="hkttp://www.springframework.org/schema/batch"s

<step id="Stepsl"™ next="ne">
<tasklet>

<chunk reader="reader" processor="processor" writer="addr wrlter"

conmit-interval="1000" =
</ tasklets
</atepr
</ jobs
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Spring Batch 2x =82 Y 1|0|E (3/4) 3. Spring Batch 2.x

O Meta Data enhancements
— 1x0|M = Batch 218 & S & EHO| A JobRepositoryd| 2 HZ =7t

— 2x0| M= JobExplorer2t JobOperatorZt =7tZ| {11 O| & S5l JobRepositoryOll 2 = UA =0 BatchZ!

OI:l-I ‘I‘o 53 Meta Dataa _LEIOI'}I L'l' fEIoo“ %Ol JObE X'“c)'lcél- _JI\_ %Iko

Combines all

BN

CRUD operations \ t get” operations

Page | 35



Spring Batch 2.x &2 Y 12{|0| E (4/4)

3. Spring Batch 2.x

[ Non Sequential Step Execution

1x8 B 2 & Stepl| 20| =XH2Z O|FR0{H 02 & ZEA

SHALE 8l Job Q| Fail X{2|Z ListenerLt ItemProcessorS Soff X

i

- 202 F7t% Control FlowS O| &dtH X T S 2ol X2

Step= X|HSIHLE 23| El Step2 2 TAHEAHLL Job BX| 7t 7hs

E-ab o]
Next

Property
on — 2| Za} Sef(ExitStatus)
to — Chs &&= Step ID

49
onoll XFEEl &2| Zat eizt
Lish= A2 tooll XIFE Step

2 uy

Fail

on — X2| Zat el
exit-code — JobRepository0i|
XZE giErEl exitStatus H

onoll XIEE M| Zat Hef7t
SMSHE AR A2 7St
exit-coded| AE$t Xz| Zot

eSS BHEtSich

Stop

on — &2| Zxt Al
restart — ZHA|ZF A| =&l Step
ID

onoll XIEE &2| Zat Hei7t
LMSh= 49 Jobe| S
HED SHE JobO| CHA] AlEtst
= B2 restarttll &8st Step
HE| CHA| AIRFSHE

End

on — X{2| Zot AEl

[=HXNE]

onoll X|Est A2 Zat HEefrt
LUsIH SiE Job ERE 7

Ch.

o

AP Step 3

101

-
[T

| S Item2 Skipdt1l CHE Item= X 2

AEH (Exit Status)Ofl 2} =3Et T

ZH0]| WE Step 2

T

e
[ == ]

[ Step H|O] Al 0] HHS} |



4. Batch Processing

1. Batch Processing
2. Flat File X2

3. XML File X2|

4. Multi File X2

5. DB Xz}

6. 7|1= MH|A XHALZ

eGovFrame
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Flat File X 2| (1/4) 4. Batch Processing

O Flat File

- SHME2 24 E HO|HE Z22ots Y2 IR Flat Files 242 Ltk 7[2X 2 7S

m|o
=1
o]
oot

O Flat FileQ|

=
T

= e
T2 Xl(delimiter)& 0| 5} ElementE 1+ 2¢&
1. TFE0| M oF = 847
2.0t = X222 LineTokenizer.tokenize() M2 =0 M EH sl A FieldSet= 20t &
3. gtgh &2 FieldSet= FieldSetMapperOf| Al &2t 11 21t 24K S ItemReaderread()0f| Al Ehet.
7271 . | e |
FlatFileltemReader itemReader = new FlatFileltemReader();

(Delimited) Hf A itemReader.setResource(new FileSystemResource("resources/players.csv"));
//DelimitedLineTokenizer defaults to comma as it's delimiter
itemReader.setLineTokenizer(new DelimitedLineTokenizer());
itemReader.setFieldSetMapper(new PlayerFieldSetMapper());
itemReader.open(new ExecutionContext());

Player player = (Player)itemReader.read();

HED 20| -T'-"*"OISI =X EE SOl ElementE TE

1. L0 M ot = 817]
2. leedLengthLlneTokenizer() A E O|8 FieldSet= *Of%
™ zo| 3. Htet @2 FieldSet= FieldSetMapperOf| Al H&ot1, 1 ZA0F Z4M|Z ItemReaderread()0f| A et
(Fixed Length) e : :
HE Al <bean id="fixedLengthLineTokenizer"
Al

class="org.springframework.batch.io.file.transform.FixedLengthTokenizer">
<property name="names" value="ISIN, Quantity, Price, Customer" />
<property name="columns" value="1-12, 13-15, 16-20, 21-29" />
</bean>
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Flat File X 2| (2/4) 4. Batch Processing

O Flat File Read Mechanism

— Item= o 2t21 A 40 A| StringS 2 HEt 20| VOZ HEt

-_

\ By LineTokenizer
By FlatFileltemReader 1) DelimitedLineTokenizer (-T-L ) By F|eIdSetMapper
(BufferdReader.readLine()Z &) 2) FixedLengthTokenizer (1 &4 0l)

3) PrefixMatchingCompositeLineTokenizer(2t & Xt

O Flat File Write Mechanism

— Object ListHEH2| Item= 2HOFRA] StringBuffer0f| ot 2RI Add®t 2 FileWriterE &3l FileZ B3t

By F|eId Extractor I??/Dt:l?metgggregater By FIatFlleItemerter

2) FixedLength
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Flat File X 2| (3/4) - FlatFileltemReader

4. Batch Processing

QO Flat File 247| A% (Fixed Length 24])

— FlatFileReaderE Solf txtIt =2 oF 2tQIM 212 20 vO2 fieldZf 0l Mapping® 20

St Tokenizing=! Z1HE VOO MappingSt= Ol &l

<bean id= "ftemReader" class="org.springframework.batch.item.file.FlatFile/temReader">
<property name= "resource” value="data/iosample/input/fixedLength.txt" />
<property name= "/ineMapper”>
<bean class= "org.springframework.batch.item.file.mapping.DefaultLineMapper”>
<property name= "/inelokenizer">

| £ K| 5t0] Tokenizing

<bean class= "org.springframework.batch.item.file.transform.FixedLengthTokenizer">

<property name= "names"” value="name, credit” />
<property name= "columns"” value="7-9,10-11" />
</bean>
</property>
<property name= "fieldSetMapper">

<bean class= "org.springframework.batch.item.file. mapping.BeanWrapperfieldSetMapper”>

<property
name= "targetType” value= "org.springframework.batch.sample.domain.trade.CustomerCredit” />
</bean>
</property>
</bean>
</property>

</bean>
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Flat File X 2| (4/4) - FlatFileltemWriter

4. Batch Processing
0 Flat File 227] 4% (Fixed Length &4))

FieldExtractorE &5l VOQ fieldafO0l| A 4f2 HLHRtA X|"d Bt Format2 2 HEtoH0f

—
—_

ShEteloz
FileOfl WriteZ =2i5t= 0| X|

ot

FX|
—

ot

off

<bean id= "ftemWriter"” class="org.springframework.batch.item.file.FlatFile/temWriter”>
<property name= "resource” ref="outputResource” />

<property name= "/ineAggregator">

<bean class= "org.springframework.batch.item.file.transform.FormatterlineAggregator”>
<property name= "fieldExtractor”>

<bean class= "org.springframework.batch.item.file.transform.BeanWrapperFieldExtractor”>
<property name= "names" value="name credit” />

</bean>
</property>
<property name= "format” value="%-9s%-2.0f" />
</bean>
</property>

</bean>

<bean id= "outputResource" class="org.springframework.core.io.FileSystemResource">
<constructor-arg value= "target/test-outputs/fixedLengthOutput.txt" />
</bean>
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XML File X 2] (1/3)

4. Batch Processing

O Xml File X 2] gtot
- XML X 2| 2’30 A EJLIO|Z0| ERst YA

‘Fragments'2| S M2 = 77,

O| 2 (FieldSet) CHAIO XML At2l 2 7HE 2| ZE0| S &=

— Spring Batch= FragmentE ZiX| £ H} QI E 3t=0| Object/XML Mapping(OXM)= At&. A& X| 2t S pr|ng Batch
= S XML HIQIE 7|20 SH5(X| M2 HHENQ AFEEE2 71 TS X 2l OXM 7| =0f Cict Lgtel =

“2} N&sh= SprlngOXMoﬂ &

— Spring OXMO|| Cl{t o| &4 2 MEO|H, R A| Spring BatchO| A &7 QIHH|0|AF RSt =& & 7t

(JDK 60f 7|22 2 ZE3

<trade>
<isin>XYZ0001</isin>
<quantity>5</quantity>
<price>11.39</price>
<customer>Customer1</customer>
</trade>
<trade>
<isin>XYZ0002</isin>
<quantity>2</quantity>
<price>72.99</price>
<customer>Customer2c</customer>
</trade>
<trade>
<isin>XYZ0003</isin>
<quantity>9</quantity>
<price>99.99</price>
<customer>Customer3</customer>
.2 </trade>

Fragment 1| <

AV

Fragment 2| <

M,

Fragment 3| <

or

Spring OXM

JaxB2

Fragmentl” ||- =
" astor

XmiBeans

Any binding frarmework
supported by Spring OXM
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XML File X 2] (2/3)

4. Batch Processing
O StaxEventltemReader

— XMLEZE M| A| ™ a5

O O

fragmentRootElementName  OfE &= K|S F4ot= T2 AHES| RE oéEI':'.J 0| E.

resource 20l = HlolHe| fIXIE X|E @@ Oo|Lt URL &)

unmarshaller XML Z2|1HEES MK 2 O = Spring OXMO|| QI8N XSl Ao 7|s

O StaxEventltemWriter
- XMLEZE X2l Al EF &=
28 = =L

resource gt ool K|
marshaller HHE XML ZHOAHEZ O HS}= Spring OXMO|| 2| M S &&= Ot E 7]s
rootTagName |
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XML File X 2| (3/3) 4. Batch Processing

O XML Reader/Writer 4%

<bean id="itemReader" class="org.springframework.batch.item.xml.StaxEvent/temReade:r ' >
<property name= "fragmentRootElementName" value="customer” />

<property name=_"resource” value="data/iosample/input/inputxml” />
<property name= "‘unmarshaller” ref="customerCreditMarshaller” /> | XMLI}Y S Object2 H$t

</bean>

<bean id="itemWriter"” class="org.springframework.batch.item.xm/.StaxEvent/temWriter">
<property name="resource" ref="outputResource" />
<property name="marshaller" ref="customerCreditMarshaller” /> | ObjectE XMLIt Y 2 Het
<property name= "rootlagName" value="customers" />
<property name= "overwriteOutput" value="true" />
</bean>

<bean id= "customerCreditMarshaller” class="org.springframework.oxm.xstream.XStreamMarshaller">
<property name= "aliases">
<util:map id= "aliases">
<entry key= "customer”value= "org.springframework.batch.sample.domain.trade.CustomerCredit" />
<entry key="price” value="java.math.BigDecimal" />
<entry key="name" value="java.lang.String" />
</util:map>
</property>
</bean>
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Multi File M 2]

4. Batch Processing

O Multi File X 2|

—  B}L}IO| Reader®} WriterE X| ™A 38HH XML} Flat File S CHYsH Q13 EFQIS K&
O Reader 478

MultiResourceltemReaderE £l 17§ O|AtQ| 2| A

St
.

A E 9102 CH3 ReaderOi| A GIO|H X 2| & ¢ &
— input resourceB 20| *& AFESIY Ci=2| YA S X 2| 7ts.
<bean id="multiResourceReader” class="org.springframework.batch.item.SortedMultiResourceltemReader">

<property name= "resources” value="classpath.data/multiResourceJob/inpyt/nile-".txt" />|
<property name= 'delegate” ref=flatFileltemReader” />
</bean>

O Writer &%

MultiResourceltemWriterg &% =3It Y| /|+=F X[& Tt CtZ Writer®| A CIOIH X 2| & 2 Y.
<bean id="itemWriter” class=" org springframework.batch.item.file.MultiResourceltemWriter “ scope= "step ">
<property name= "resource” value="#{jobParameters[output file.pathJ}" />

<propert ="}

names= "itemCountLimitPerResource” value="6" /> |
<property name= "delegate” ref="delegateWriter” />
</bean>
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DB X 2| 4. Batch Processing

O DB XN2|

H}

—

tot

— DBe Batch Mg HFAHLIES S22 T sQL 0] HE
WA HZ2Zof 2= 21 27T

o
o

BHe 22 A

ot

le o

rin
ot
ujo
no
ujo

[

— Spring Batch= O] 2X|E S 25}7| 2/ Cursor2t Paging”| 2t Database ItemReaderE |3
O DBX 2| ¥ale|
Cursor 7| gt 1214 10{ A X 2
Paging 7|t Page SizeTtE A0 A X2

150 . 23| Z2HE Sl Primary Key =&
2EHA| - Primary Key= O|- 23510 H|O|H X 2|

oR

EIRE

>

¢l =2 Driving Query
0 XN2| 7ls DB #¥
N B PE-CTEE

JDBC — DriverManager 22| 2, Connection, Y8 -2 , ResultSet 22|22 7d
_ EX . omHp| S

— ORMETZ Xidfp Hl T 2T E| 4t

— 2 IO|EH[O| A0 M BEFE SQLE 2Tt 7|52 2t Y| A8 7ts
et - 2B T E 72 Kbk 30 |40 Y-S 7ot0] DBO| s U XfH K|S D K

Yot X7}t 7ts



7| & MH|A THALE 4. Batch Processing

o
£ B %] 73 ot
HiX[HE == 27 =7|FH HiZBulk) HIO[& X2 2fsfA o ltemReader
ltemWriter
2o QIA[AH] 7|E2| Service, DaoE HI XA F 2 AIE ltemReaderAdapter
Thin Client Program ltemWriterAdapter

O ol get

— targetMethod”| read() 0| &~ E O HE 2} 5 25| OF gt

- IltemReader 2/ E 0|~ F Foi5td A= S A7t OfL{EH 2t e O & oL+
DO AS A0l RO H nullS BtESHE ItemReader?| S A AT DFESICHH AR TtHs.

— ltemReader®| &4 IltemReaderAdapterE O| &3l A targetObject S0 A A3l S A 9| beant 22 BZ
St tagetMethodZ A 0| A ItemReader.read()2t €2 A& 2 o= HAEE X3

<bean id= "itemReader" class="org.springframework.batch.item.adapter/temReaderAdapter">
<property name= "targetObject” ref="fooService" />

<property name= "targetMethod" value="generatefoo" />
</bean>

<bean id= "fooService"” class="org.springframework.batch.item.sample.FooService" />

|M
W
10
>

<bean id= "itemWriter” class= "org.springframework.batch.item.adapter./temWriterAdapter”>
<property name= "targetObject” ref="fooService" />
<property name= "targetMethod" value="processFoo" />

</bean>

<bean id="fooService" class="org.springframework.batch.item.sample.FooService" />
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5.Batch Support

1.Scaling and Parallel Processing
2. Listener

eGovFrame
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Scaling and Parallel Processing (1/3) 5. Batch Support

O Multi-threaded Step
— OtL}Q| StepExecutiong Ol 2f 71 2] Thread 2 X 2|5t= HEl
— 7tE St HEME 2 Step T+ 24 & <tasklet> £F/30]| TaskExecutorgE F715H0 7134
—  Multi-thread M 2| & A5t Stepl| A2 taskletOf] HE7| 48 2R
<step id="loading ">
<tasklet task-executor= "taskExecutor”>...</tasklet>
</step>
<bean id= "taskExecutor” class="org.springframework.core.task.SimpleAsynclaskExecutor” />
~ Thread®| &£ 7|23t 2 47h A E|0] QoL BRSICIE S7IAIH AL s

<step id="loading ">
<tasklet task-executor= "taskExecutor” throttle-limit="20">

</tasklet>
</step>
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Scaling and Parallel Processing (2/3) 5. Batch Support

O Parallel Step
F20 a2t FFE Lz = 24 HAE R 250l 5tLte] T2 M A0 BEXME| s

= o=l E 1A of &

flow?2 <_j0b id= ?‘Ob7">

<split id="split1" task-executor="taskExecutor” next="step4">
<flow>
ste p 3 <step id="step1" parent="s1" next="step2" />

<step id= "step2" parent="s2" />
</flow>
<flow>

<step id="step3" parent="s3" />
</flow>
l </split>

<step id="step4" parent="s4" />
</job>
<beans:bean id= "taskExecutor” class="org.spr..SimpleAsyncilaskExecutor” />
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Scaling and Parallel Processing (3/3) 5. Batch Support

O Partitioning

— Spring Batch-= Step Partitioning 2} Remote execution X| &

o | PartitionStep | |

T Step

Slave ! | PartitionHandler | :

execute() | ; . : '

Step handle) | ‘StepExecutlonSplltterl !

/ Slave o split) - i i

3 Slave

Master %’f,* T execute() |
N_— Slave i } repeat

join : .

. Slave [I:: | :

Step :

Slave [ esgresat i i

T e
Grid-Size - A3E Context@ A O| 7|5 X|™HSt= THR| (Thread Pool 7%= X| )
- Grid-Size2FF 2| Context”| ‘4-d =[O, Zf ContextOtCt OO E{ 7} LtF[O] X S0{&
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Listener 5. Batch Support

O Listener
— Batch X{2| & O|HIE 2 A| 3|2} O|HI E £ |ntercepting®t0] =23t Logic =3
a ARE of

JobdH UM <listener> O| &3l S5
<job id="compositeltemWriterJob" xmlns="http://www.springframework.org/schema/batch" >
<step id="compositeltemWriterStep1">
<tasklet>
<chunk reader="fileltemReader" processor="processor" writer="compositeWriter” commit-interval="1">
<streams>
<stream ref="fileltemReader"/>
<stream ref="fileltemWriter1"/>
<stream ref="fileltemWriter2"/>
</streams>
</chunk>
</tasklet>
<listeners>
<listener ref="forStepTestListener" />
</listeners>
</step>
<listeners>
<listener ref="forJobTestListener" />
</listeners>
</job>

<bean id="forStepTestListener" class="org.springframework.batch.sample.ForStepTestListener" />
<bean id="forJobTestListener" class="org.springframework.batch.sample.ForJobTestListener" />
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6.eGovFrame Batch 27 s

eGovFrame
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6. eGovFrame Batch M| 27|

. Business .
3 Presentation Layer Logic Layer Data Layer Integration Layer -

Foundation Layer

Batch Layer

Batch Core Batch Execution Batch Support
Job Job Job Skip/Repeat/ -
Configuration Execution Repository Retry ety
Step Step Job History Sync/Async
Configuration Execution Launcher Management Processing
ItemReader/ Tasklet Job Pre/Post Parallel
ItemWriter Runner Processing Processing

reb-  oNrioko2p> >t |Usono.t |H AN H

37} 2{|0] 0] (Core, Support, Execution Layer) 2 T3 k|, 22 (HY

CiFot HiX| M3 7|5 X|&
- A|ZHRun)
- T A| = (Retry)
- AU 5 7| (Skip)
- X A| = (Restart)

Bl Xzel/z e 2

TN A H/E CHAO|M O[HE
*{2|(Event Handling) 7|5 X2

CEEERE

HiX] A 2] A] BE|AHE 7|8
F2ANE 7Is WS
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AlS
=2

tok

[

7 HfX| X 2] &|0]0{ (2/5) 6. eGovFrame Batch M| S 7| &

O eGovFrame Batch Architecture
- HEFIDHYI X dl=td 2 2K 2| 7|5 R0 2o At S I3 oM K2 EZMN
=] O

Ate| HE B MY 28 S HEHA 7Y S22 Hag)

E —
Run Tier Job Tier Application Tier u= axMgA HZ 7S
—> JobLauncher Job Runner Job A Fd A7
: Job Locator 7| S&3t Job B
Scheduler — " ltemReader Run Tier | -
eGovJob eGovStep .Job . 7| S22t jop MH
Htt : : Configuration
S Ss}vice —{> JobRunner —— v v — ItemProcessor
IR ==
Job 4% > Step A — Job Launcher | Job 2 2=
Command- . MH MK
Line l l —> ItemWriter Job Tier Job Job S&2 =3
i N N EPFIE
JobRepository Job Repository | Job =%O|H 7|5
l
=0 —_— e s2 Step Step Ic-:!E AE-Ug
CEREEE EFZYYYINB O o
""" ” - ltem 2lat 6“'Oﬂ o2t
Reader Ol O[Ef &7
””””””” Ol ol = AlSH & Applica-
‘ EEIH QT Al 3+A . -
3 las3 28 23 3 tion Tier Item H|=L|A X 2|
Business 3 Processor
. Presentation Layer . Data Layer Integration Layer _
3 Logic Layer : AN SAIQ
3 Foundation Layer 3 ltem oA A 0f a2t
Reermeesmeeesmmsessmeeesmseemessm——sm—————— S ———— Writer Gl O Ef A 7]
MAEE EEmy )32
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AlS
=2

tok

[

+3 HX| % 2| 2]0]0f (3/5)

6. eGovFrame Batch M| 27|

0 HAPE X

[ —

NyEy 394

=F Jleaar M3 7ls
Job Configuration -JobEE 7|5 M
Step Configuration - StepEE 75 M-S

Batch ltemReader/ItemWriter | « File/DB X 2| 7|5 Xﬂ%

Core

Job Execution

« Job Instance®| =& 7|5 XM=

Step Execution

« Step Instancel| =& 7| & XS

Tasklet

«Jobl| 2 F HiX| ¢ o BeX2|7t oot H Y (M EOls 5)2 MEl7IsE ME

Batch Execution

Job Repository

« JobExecution, StepExecution 2 & XM%

Job Runner

« Scheduler, CommandLine (CronTab), Http/Webservice &4 X| @ QIE{H 0| A K|S

Job Launcher

« Job Repository & 2 &E 27 7|5 H&

Batch
Support

History Management

« JobRepository2} 0| H&E| 7|5 M-S

Scalability

« Partitioning 7|5 A&

Sync/Async Processing

« JobLauncher 882 5%t &7|/H|&7| X2| 7|5 M-S

Parallel Processing

«Job 2F = AHESHO BEXNE| Y[s ME

Pre/Post Processing

. Listener% Al'-g_cﬂ' EX‘I E.|/__<,>:x‘| El Event Handling 7|% x-”_CT::_

Skip/Repeat/Retry

- AUF7], S, AR 7|s Hls

— "1y
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AeletA d X| X 2] 2]o] 0] (FlatFileltemReader) 6. eGovFrame Batch M| &7| 5

O Flat File X8| - eGovFrame Batch M| 3 FlatFileltemReader
— I [temReader?| 24 & M5 X3t 22191 LineMapper £2 74 A.
—  FieldSet2 AI28IX| %2 8 2 Tokens — FieldSet2 2 H2sl= 11H0| ¢S .

XS 52 Batch Ml et H 0| M K|S 35H= EgovDefaultLineMapper, EgovLineTokenizer, EgovObjectMapperE At
=48

H
&5t= 8% Token HE[0| A ObjectZ2 2 HEE .

W o= 29

EgovDefaultLineMapper EgovLineTokenizer2t EgovObjectMapper?t H-ZA E 0f| [IF2f LineMapper & 1S | 015}
= DefaultLineMapperE M4 3}0| EgovDefaultLineMapper M-S
EgovLineTokenizer AP RO M= FieldSet2 AHESHA| 7|20 FieldSet= HHetdSh= LineTokenizer O E L

O|AE B ASL0] EgovlineTokenizer NS

EgovAbstractLineTokenizer LineTokenizer 21 E{T|O| A7} EgovLineTokenizer2 HZ &l 0f| 2t EJLIO|H B 20 5t=
Z=4 222 EgovAbstractLineTokenizer XS

EgovDelimitedLineTokenizer ~ Spring%| A | S 3t= DelimitedLineTokenizer2| &S 74 ot
EgovDelimitedLineTokenizer X|&

EgovObjectMapper HXPE R0 M= FieldSet= AHESHA| g0 ESLIO[E & 2f=8 X8 Objectdf| YESH=
EgovObjectMapperE A&
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AlS
=2

tok

F4 HiX| X 2| 21|0| 0] (FlatFileltemWriter) 6. eGovFrame Batch M| 37| s

[

O Flat File X 2|- eGovFrame Batch X| & FlatFileltemWriter

- Spring Batch2] FileltemWriter 7§ M1 A&

o= My

BeanWrapperFieldExtractor & 7iM itemOi| A field 24S F=5t= 272l ds& 7H Mgt
EgovFieldExtractor X &

FormatterLineAggregator & &5t FormatterLineAggregator & 4 &2}510] 1173 Z 0| 2hAl 9|
EgovFixedLineAggregator | &
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DB X 2| - eGovFrame Batch X| & DB ItemWriter 6. eGovFrame Batch M| 37| =

O DB X 2| - eGovFrame Batch M|-& DB ItemWriter

—  SpringO| A X| S 35t= JdbcBatchltemWriter= 4H-& Batch F/W2F H| 1 S10] CH-& 2 H|O|H X

m

B

|
— JdbcBatchltemWriterOf| Al = AF& X7} PreparedStatementE setterot?| ¢t SeiAE 2 HE &

O XML 2-8A| HE| 2| TtEtO|E gfE X8 0t0] A5 2 2 PreparedStatement S setterofl == 7|

— Spring Batch 274 : sql%fd Al 2EFO| “"S E0{ M /g
<bean id="empDBBatchWriter" class="org.springframework.batch.item.database.JdbcBatchltemWriter" >
<property name="assertUpdates" value="true" />
<property name="itemSqlParameterSourceProvider">
<bean class="......BeanPropertyltemSqlParameterSourceProvider" />
</property>
<property name="sql"
value="insert into UIP_EMPLOYEE (num, name, sex) values (:num, :name, :sex)" />
<property name="dataSource" ref="dataSource" />

= Xt

o

0 pz
0=

0Z
OF
)

FX|
A

OF

or
Ok

</bean>

— MXPEE Ui ™ sqEHd Al 22 F-stD HEH S paramsOfl EHd

<bean id="egovJdbcBatchltemWriter3" class="org.springframework.batch.item.database.EgovJdbcBatchltemWriter">
<property name="assertUpdates" value="trye" />
<property name="itemPreparedStatementSetter" >
<bean class="....EgovMethodMapltemPreparedStatementSetter" />
T/ PTOPET S
<property name="sql” value="insert into UIP_EMPLOYEE (num, name, sex) values (?, ?, ?)" />
<property name="params" value="num, name, sex"/>
<property name="dataSource" ref="dataSource" />

</bean>
Page | 59



Job Runner — eGovFrame Batch H| = 6. eGovFrame Batch M| 27|

O Batch Runner &

o

FAPYE BiA| LB HUA E S A

4 A A RO M2t 0|2 JobRunnerE T2t EFE Batch Runnerg M&
EgovBatchJobRunner

Web, Java Application &

S2 0830l ¥8HO2 UHE|L AN H Y| ALS.
EgovCommandLineRunner Q& T2 1 (Windows: / Unix/Linux: crontab )0/t & T &I E(Windows: bat /
Unix/Linux: Shel)Ofl A S &X 2

=EH O 2 MAME|= Batch® 0] ALE.
EgovSchedulerRunner FI| Mo 2 HAE|0{0F 5t= YK 2| X RO ARE.

O 984 Batch Runner ®M& 7|

i e o
Java Application &% Job HEl BLIE{™ | Scheduling?ls | ©°

EDE 9IS
x|

EgovBatchJobRunner

EgovCommandLineRunner

O X
EgovSchedulerRunner

O O

X
X
O
— EgovBatchRunner, EgovSchedulerRunner0f| A{ & &

> O b
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1. Mt i X]x2] 2{0]0]
(eGovFrame Batch HIZ7|S)

2. Appendix. Chunk Oriented Processing

3. Appendix. ItemReader 2} ltemWriter

4. Appendix. DB %2| - Cursor 7|4t

eGovFrame
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I v X| X 2] 3]o]of 7. ¥ X2 - eGovFrame Batch M & 7|&

[

O Flat File X 2] (Delimited) - eGovFrame Batch M|& FlatFileltemReader (1/3)
- 20 =2 EXNEUAM FEAE BAH UL E AHESHO EEE E2

<bean id="itemReader" class="org.springframework.batch.item.file.FlatFileltemReader" scope="step">
<property name="resource" value="#{jobParameters[inputFile]}" />
<property name="lineMapper">
<bean class="egovframework. rte.bat.core.item.file.mapping.EgovDefaultLineMapper" >
<property name="lineTokenizer">
<bean class="egovframework.rte.bat.core.item.file.transform.EgovDelimitedLineTokenizer">
<property name="delimiter" value=","/>
</bean>
</property>
<property name="objectMapper">
<bean class="egovframework.rte.bat.core.item.file.mapping.EgovObjectMapper" >
<property name="type" value="egovframework.brte.sample.domain.trade.CustomerCredit" />
<property name="names" value="name,credit" />

</bean>
</property>
</bean>
</property>
</bean>
4¥gs L& Ol Al

delimiter 2Eo ZAE T F= =4t . (Z0h
type VO 2ali& org.springframework.batch.CustomerCredit
names VO Saja9| EE name,credit
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Xk X - al

tok

AlS
=2

[

O Flat File M 2| (FixedLength) - eGovFrame Batch H|& FlatFileltemReader (2/3)
0] EQ ZXILO|AM ZEO| HAHE ot Lo EXtYE ZO|Z EHEtsio] ZEE 22|

<bean id="itemReader" class="org.springframework.batch.item.file.FlatFileltemReader" scope="step" >
<property name="resource" value="#{jobParameters[inputFile]}" />

<property name="lineMapper"> L
<bean class="egovframework.rte.bat.core.item.file.mapping.EgovDefaultLineMapper" >

<property name="lineTokenizer" >
<bean class="egovframework.rte.bat.core.item.file.transform.EgovFixedLengthTokenizer" >

<property name="column" value="1-9,10-11" />
</bean>

</property>
<property name="objectMapper">
<bean class="egovframework.rte.bat.core.item.file.mapping.EgovObjectMapper" >
<property name="type" value="egovframework.brte.sample.domain.trade.CustomerCredit" />

<property name="names" value="name,credit" />

</bean>
</property>
</bean>

</property>
</bean>

FREE
column 2L Ao #He 1-9,10-11
type VO 2ali& org.springframework.batch.CustomerCredit
names VO A9 EE name,credit

Page | 64



AlsHsLZ Wi K| A 2] 30| o 7. 1 X & - eGovFrame Batch M| 37| &

[ -

=
O Flat File X 2| (ByteLength) - eGovFrame Batch | & FlatFileltemReader (3/3)
— EgovFixedBytelLengthTokenizer= FixedLengthTokenizer@t FAIStLE, byte 2EXIEE 7| E2 2
g 75 =L 22
<bean id="itemReader" class="org.springframework.batch.item.file.FlatFileltemReader" scope="step">
<property name="resource" value="#{jobParameters[inputFile]}" />

<property name="lineMapper"> )
<bean class="egovframework.brte.core.item.file.mapping.EgovDefaultLineMapper">

<property name="lineTokenizer" >
<bean class="egovframework.brte.core.item.file.transform.EgovFixedByteLengthTokenizer" >

<property name="encoding" value="utf-8"/>
<property name="columns" value="1-9,10-11" />
</bean>
</property>

<property name="objectMapper">
<bean class="egovframework.brte.core.item.file.file.mapping.EgovObjectMapper">

<property name="type" value="egovframework.brte.sample.domain.trade.CustomerCredit" />
<property name="names" value="name,credit" />

</bean>

</property>
</bean>
#s A

2489
column 2L gAQ Zo| 1-9,10-11
encoding byte ZAtE 212 E EtY utf-8
type VO el org.springframework.batch.CustomerCredit
names VO 2eliao ZE name,credit
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A v x| X 2] 0|0 7. 0 XIR - eGovFrame Batch H|&7|5

O Flat File M 2| ( FixedLength ) - eGovFrame Batch M-S FlatFileltemWriter (1/2)

<bean id="itemWriter" class="org.springframework.batch.item. file.FlatFileltemWriter" scope="step">
<property name="resource" value="#{jobParameters[outputFile]}" />
<property name="lineAggregator">
<bean class="egovframework.brte.core.item.file.transform.EgovFixedLengthLineAggregator">
<property name="fieldExtractor">
<bean class="egovframework.brte.core.item.file.transform.EgovFieldExtractor">
<property name="names" value="name,credit" />
</bean>
</property>
<property name="fieldRanges" value="9,2" />
</bean> B
</property>
</bean>

EgovFlatFileltemWriter 278 & 5

(FixedLength)
fieldRanges ltem?| BE =2 1Linel| String2 2 THE If ZEZto| He{(ngZol) X7

names VO 2|29 ZEZ LIEIHCE
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I v X| X 2] 3]o]of 7. ¥ X2 - eGovFrame Batch M & 7|&

[

O Flat File X2] (Delimited) - eGovFrame Batch H|& FlatFileltemWriter (2/2)

<bean id="itemWriter" class="org.springframework.batch.item. file.FlatFileltemWriter" scope="step">
<property name="resource" value="#{jobParameters[outputFile]}" />
<property name="lineAggregator">
<bean class="org.springframework.batch.item.file.transform.DelimitedLineAggregator">
<property name="fieldExtractor" > ~ o
<bean class="egovframework.brte.core.item.file.transform.EgovFieldExtractor">
<property name="names" value="name,credit" />
</bean>
</property>
<property name="delimiter" value=","/>
</bean>
</property>
</bean>

EgovFlatFileltemWriter 2425 A
(Delimited ) =

delimiter ltemQ| ZE ZtES 1 LineQ| String2 2 Bt5 [ A7t &= L EX X

o
=
names VO 2249 ZLEE LIEHHCE

oR
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Appendix. Chunk Oriented Processing 7. & Xt & -Batch Core

0 Data SO SHLIA 91, EAMT A B9 LYo Al ‘Chunk'S BHE 3 SHAG| M dra|
= SFLEO| itemO| ItemReaderES £l 23|10, Chunk EF 2 £Ql item=0| THHO| [temWriter2
C

= /0] 20|17 &.

O Commit-Interval &= Tt2 HIO|HE A0 A Ha|ot 2 SHHO| Write™

- ItemReader ltemProcessor ItemWriter

execute() i
a read()
item i
process(item) |
é itern ]
read() i ;
item | process(item)
itern D
] write(items) _D
ExitStatus i :
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Appendix. Chunk Oriented Processing — Restart 7. ¥ X} = -Batch Core

O start-limit

— Z Step MW B+E HHE= SM2E default 242 Integer MAX_VALUEY!.

<step id="step7">
<tasklet start-limit="7">
<chunk reader= "jtemReader" writer="itemWiriter" commit-interval="10" />
</tasklet>
</step>

O allow-start-if-complete

— JobQ| Restart A| "COMPLETED"Z 22 =l Stepl| A&l O£ E HHst= &

—-

rir

— trueE 27 A|, "COMPLETED" 2 2t= 0t Stepk CHA| 2 A [, false 273 Al, "COMPLETED"2 2t=Z ot Step=

skip&!.

— Ol G| M| A "step1” Step= 102k Al 7H5SHH JobS Restart WS Al, O] A=t 2tA§10] T & =,
<step id="step7">
<tasklet allow-start-if-complete= "true">

<chunk reader= "ftemReader"” writer="itemWriter" commit-interval="10" />
< /tasklet>

</step>

Page | 69



Appendix. Chunk Oriented Processing - Retry 7. & 1K} = -Batch Core

O Retry
- BatchXg & & 2&F &4 A X| ot Sl=0F =5 X 2|5t= M
— Batch% & ExceptionZ A| 3HZIE THA| = St= Of X

<job id="retrySample’ >
<step id="step7">
<tasklet>
<chunk reader= "ftemGenerator”
writer= "itemWhriter"”
commit-interval="7"
retry-limit= "3">
<retryable-exception-classes>
java.lang.Exception
</retryable-exception-classes>
</chunk>
</tasklet>
</step>
</job>
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Appendix. Chunk Oriented Processing — Skip 7. ¥ X2 -Batch Core

Q Skip
— BatchZ® & T 5 9 A| S| EE H2|oHX| &0 HI|= M

H
~ Batch# & FIatF|IeParseExcept|on0|'—f erteFalledExceptlon =l Al 102]2] L7 HX|= E7]= oA (Skipdt
MM ExitCodeZS COMPLETED WITH SKIPSZ HZtst= 2 Xl0| LHE Mo 2 Egh

<job id="skipJob" incrementer ='incrementer ' >

<step id="step7” parent="baseStep ">

<tasklet>

<chunk reader= "fileltemReader" processor="tradeProcessor” writer="tradeWriter"

commit-interval= "3" skip-limit="10">

<skippable-exception-classes>
org.springframework.batch.item.file.FlatFileParseException
org.springframework.batch.item.WriteFailedException

</skippable-exception-classes>

</chunk>

</tasklet>

<next on="*" to="step2" />
<next on="COMPLETED WITH SKIPS" to="errorPrint1" />

<fail on="FAILED" exit-code="FAILED"/>
</step>

</job> EI

Page | 71



Appendix. temReader 2} temWriter (1/2) 7. & X2 -Batch Core

O ItemReaderl| &

AggregateltemReader

FlatFileltemReader

StaxEventltemReader

JdbcCursorltemReader

HibernateCursorltemReader

IbatisPagingltemReader

JmsltemReader

JpaPagingltemReader

JdbcPagingltemReader

H. Read M|~ E 2| AE java.util.CollectionZi K| S &t
i+ READE Z2HAE X ZH(FE Parrlel 20| ALE

M

Z31 I Y2 A0 2FM read() HIAE0|A String ':.'_fﬁ.f?;f

o
E
Flat fileO| Al item2= 2 =0|0H ItemStream= T+2151 11

EI|0

StAXE S| M XMLOFL A ItemS =
JDBCE 0| 23| M DBY A ItemS A0S
SIO[HH|O|EC| HQLE AFEBIA HAM 7|EIC E jtemZE 32| E T

iBatisE &3l Driving query 7|Et2 £ [temZ A=Y

read 0| A{ = Oj| A JavaXJms Message WA E ehet
Spring2| JmsOperations 24X 2| receivel| 2 EE SSHA ItemS 23|t

JPQL 20| 7|25H] rowE HIO[X| Ee[= &0 2 HIOIHE &= M H=Z2| 50| 47]X|

oo

o=
SQL 20| 7|¥H5t0] rowE HO|X| 9|2 90f 2 HO|E S 92 I 22| 20| 47X
oo
(o=

Page | 72



Appendix. temReader 2} ItemWriter (2/2) 7. & X2 -Batch Core

O ItemWriter| &

—  Flat File, XML, Database S X| 2/&t

itemWriter

AbstractltemStreamltemWriter
CompositeltemWriter

ltemWriterAdapter

PropertyExtractingDelegatinglt
emWriter

FlatFileltemWriter
HibernateltemWriter
JdbcBatchltemWriter
JpaltemWriter

StaxEventWriterltemWriter

ltemStream and ItemWriter interfaces& 42.*3}01 OF= Abstract Class
1% 7| 2™ 9l [temWriter Interface

ltem= List2 HAZl 2] 7H2| itemWriterOf| Al ™ E 350 X 2| o
b

o
CHE ofE2|AH 0| M| 22fAE Spring Batch| HEF 4= Q=& 5= ItemWriter interface
O|C}.

ltemWriter 2 E{H|O| A S ASIX| U2 7|&E0| 2HAE ItemWriter2 A Xt 2 [}, O]
ltemWriter2| LM E MM 7|E 2220 Ti2t0|HE AR SME4=2 X -otn Al
P!

ltem= String2 £ H2S| A Flat FileOf| & &= UA Sh= ItemWriter

HibernateE O| 23510 DBE Item & & = U St= ItemWriter

JdbcE 0|83 Batch Updatel| HE|Z DBZ Item = & 5 U St ltemWriter
- =

JPA EntityManager 214 2 S & 4= U= ItemWriter

_|_

Cf

StAXE O| 28 A ItemES XMLIFLOf| A= [temWriter
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Appendix. DB M 2| — Cursor 7|Hk(1/2) 7. &1 X} 2 -Batch Core

O Cursor 7|4t

— Spring BatchOl| A Cursor= Cursorg& 7|2t A SO F = ItemReader0i 7|25t read”t @ =& M OtCt
Cursorg Ll Y22 0|sA|7| 11 M| Y S0 AtEkl= B E 24K & Hhet

Z=O|H™ : ResultSet.HOLD CURSORS_OVER_COMMIT & X|&3}7| Q8| M= JDBC3.0 EEIO|H E Q.

FOO 2 Select * from FOO

id=2 where id > 1 and id < 7

name=foo2

bar=bar? |D NAME BAR
1 foo1 bar1

::: - 2 foo2 bar2

name=foo3 3 foo3 bar3

bar=bar3 4 foo4d bard4
) foo5 bar5

_|=oo - 6 foob baré

id=4

name=foo4 7 foo7 bar7

bar=bar4 8 foo8 barg

v

— 'FOO' H|O|=2 ID, NAME, BAR 37liQ| ZEH o 2 &[0 YO SQLE2 &6 ID7F 1ELCH 310 7HLCH 22 9
Z21E =3

— Cursor= ID 20| M A[ZSIHTH read()7t 2= M{OMCH FOO M| 2 O &| 12 Cursore T2 W2 2 0|F
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Appendix. DB M 2| — Cursor 7|Hk(2/2) 7. B X} = -Batch Core

O Cursor 7|8t ItemReader &

— JdbcCursorltemReader : Cursor 7|2t 7|=2| JDBCE T3t ItemReader

— HibernateCursorltemReader : Hibernate At& O|1+ & 2192 cachel} dirty checkingE X 7{ ¢t ItemReader =
HQLZ 2 M ASt1 SessionFactoryE T &= HACE &g

O Cursor 7|9t ItemReader 7% : JdbcCursorltemReader

<bean id="itemReader" class="org.springframework.batch.item.database./JdbcCursorltemReader’ >
<property name= "dataSource" ref="dataSource"/>
<property name= "sq/" value="select ID, NAME, CREDIT from CUSTOMER"/>
<property name= "rowMapper”>
<bean class= "org.springframework.batch.sample.domain.trade.internal.CustomerCredjtRowMapper"/>

</property>
</bean>
28 = AY
dataSource DB connectiong & 0= = U= dataSource= X|H
sql sigt A e
rowMapper ResuItSetoﬂ*‘I A S O Eot= S e & 2 RowMapper AHHO|AS Foivt SefA FO|
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Appendix. DB X 2| — Paging 7|%2k(1/2) 7. &0 X} 2 -Batch Core

Q Paging 7|4t X 2|

— HIO[EHHO|A HME AHESHE CHA 2 HE| S 2de + A= 2dE= 4 Hal= T 27|12 1o

A2HEe] 21E 7M=& US.
- 2dns A Hels AR H2 8 X80t HO|X[0f #hetA| 7| AXt ot= WO =& X[t 2 AL,

O Paging 7|2} temReader® - JdbcPagingltemReader
- HO|X|& ¥%

o

dot= S ghetst=0 ALE5t= sQL HelE Mase M= X| 11 U= PagingQueryProvider ¢!
Hiol~ EH2a

— HIO|H H|O|A~ RYYEE X[R;ISt= ME CHE PagingQueryProvidergE AE

<bean id= "itemReader” class="org.springframework.batch.item.database./JdbcPagingltemReader">
<property name= "dataSource” ref="dataSource"/>
<property name= "queryProvider">
<bean class="org.spr..Sq/PagingQueryProviderFactoryBean">
<property name= "selectClause” value="select id, name, credit’/>
<property name= "fromClause” value="from customer'/>
<property name= "whereClause" value="where status=:status"/>
<property name= "sortKey" value="id"/>
</bean>
</property>
<property name= "parameterValues">
<map> <entry key= "status" value="NEW'/></map>
</property>
<property name= "pageSize” value="1000"/>
<property name= "rowMapper” ref="customerMapper"/>
</bean> 1 76



Appendix. DB X{ 2| — Paging 7|%2F(2/2) 7. &0 X} 2 -Batch Core

QO Paging 7|4t ItemReader®) - JpaPagingltemReader
— JPA= SIO|HH|O| E StatelessSession2f H|=zot 7] 0| 1S B2 JpPA BM 0| A HS5t= CHE EE= ArE
- JpaPagingltemReader0fl= JPQL &= A 23} 11 EntityManagerFactory ™ &

<bean id="itemReader" class="org.spr..)paPagingl/temReader">
<property name= "entityManagerfactory" ref="entityManagerfactory” />
<property name= "queryString" value="select ¢ from CustomerCredit c" />
<property name= "pageSize” value="1000" />

</bean>

Q Paging 7|4t ItemReader® - IbatisPagingltemReader
— TO|X|2| RowE 2 == A ZTXQI X2 8IX| oLt ol mESHE HEE 0|80 2| F7t 7ts

<bean id="ftemReader" class="org.spr..IbatisPagingltemReader">
<property name= "sq/MapClient" ref="sq/MapClient” />
<property name= "queryld" value="getPagedCustomerCredits" />
<property name= "pageSize" value="1000" />

</bean>

<select id= "getPagedCustomerCredits” resultMap="customerCreditResult ">
select id, name, credit from customer order by id
asc LIMIT #_skiprows#,
#_pagesize#

</select>

Page | 77
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7. &1 X} & -Batch Core

Q Driving Query 7|4t X 2

LS =

I e} o O o A o
20t E2 A |20l & =+ U=,

- SHHoR 0| W2 HIO|H TEol CHoil M Cursors Of= & 57 #IE 0| [r2fA Of 77k

0 S HAHLS
— 1EHA : QIStE 3| ZAOZ Primary KeyS M =3

2 Ol Z2|# 0| #IH &2 0 = EH& Q1 pessimistic LockTEFS 7HA| 12

AZ. CHEX QI 42 I1BM, DB2)
—  Pessimistic Lock™ 2E(ZE 3| A0 £ LockS M= M2H2 £ CHE 22101 0= 2| H 0| M| M = E|0| 29| 217|7t

(Bt 7| : SingleColumnJdbcKeyCollector, CH=7| MultipleColumn)dbcKeyCollector)

— 25HA . =33t Primary KeyE It2t0|H 2 AFESHA| X 2[(Processing)

Select ID from FOQO
where id > 1 and id < 7

Jdah

JdbcltemRBeader

¥
ltemFroceassor

JdbeltemWriter

ol
M.

™

D NAME |BAR
1 foo1 bar1
L foo2  |bar2
3 foo3  |bar3 2 || .
| 4 |foo4 |bard
5 foo5  |barb
6 foo6 | bar6 '
7 foo7 bar7
8 foo8 bar8 g
Heys obtained at =t=p initialization

Existing
DAO

=Llfila1:ab aze

ey for details using

" key as parameter
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7. &1 X} & -Batch Core

O Spring Batch

— http://static.springsource.org/spring-batch/2.1.x/reference/html/index.html
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