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Spring Batch 1.7

O Spring Batch
" Spring Batch = AEHZ2I0[= A|AHEIO| MO FEME|0f BRet =0t HiX] {Z2[A0|E S

SO Ui X| =T " [EX:spring.io]

— Spring Source 2t Accenture At7b & 2ol A 7H2SHY 2007 A O EFA
- HiX| SYOM B2 B =52 S 7t Accenture ARl FEBH0| 7HE

=
- Spring &l £8& AU Z AS5HA DI, AOP, MB|A F3t 52 Spring HH 7SS A 7ts

Q Spring Batch 7|5
— Batch Monitoring 7| & A& ( Commit/Rollback/Retry Count )
—  Chunk Z|8to] G|O| & X 2| X[& ( Commit Interval )

—  Retry, Repeat, Skip 7|5 X| &

Il

— Quartz, Command Line, Web 2| 2|8 E2|HE Sot A X| 2
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Q Spring Batch 7| & 34

1 ItemReader
1 /
t ItemWriter
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Q Spring Batch 7| & 34

ItemReader

, /

ItemWriter

_ \
\-
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Spring Batch -4 24 (2/5) 1.718

O Spring Batch 424

JobLauncher JobLauncher& Batch Job2 A& A|7|= dg +=HA.
Job2t ParameterS OtA| A SHH JobExecutionS et

M

JobRepository M= Jobdf| e HEE S U= HEA JobO| =3, Z&, A 3l 9 20t 5, Batch==d 1 A=
E': Meta Data/t &L JUS
Job HEAIZ 2. =2 X0l Job A O| 7HE.

JobParameter  Batch Job2S ML= ALR3HE TEta|E{o| & O 2 JobO| A el EOH0f Job2 Al BIAHL} JobOll A &
Z5H= O O|E 2 AL

Joblnstance =2| X9l Job A&l (Joblnstance=Job+JobParameter)
Step Batch Job2 Td5t= 5%!751 | SELEO| EHA|. Job2 171 O|At2| Step 2 T+

S Batch X2l IS Bolsta Hojohow Bas 0F Yug =Y

Stepl| LIE2 MAE = i LXIo| MEHO| 2t T+ d &,
Item Melg Hloleel 7tE A2 7 24,
(o)L o| 3t =, DBO| T Row, XmlI2| £7 Element
ItemReader Step2tO| A File == DBS 01|*1 Item= A0 S ¢
O O] 210{2 Item0| = o= read() EHIAEOHH nullZf= Btetst 1 ™K = =Xt& el gf2 2| E
ItemWriter Step2tOl| A| File £= DBS 2 2 Item2 N &
Item Processor Item readerO| A 2101 Sl itemOf S| ERot XX 2| A HZ +H.
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Spring Batch +’d 24 (3/5) 1. 718

O Spring Batch Layered Architecture

F

|— Batch Infrastructure
Application » Spring BatchE 0|3l 7§t =l Batch Jobdt A E FE, H|=L|A Z X (FHLXt0] o|3f ZA)
Batch Core « Batch Job= &SI AHLE M|O{St=0 Bt 478 == 73X (0: JobLauncher/Job/Step)

Batch Infrastructure | < Application2} CoreO| A AF&St= I/OLE 7|28 Q1 AH|A 7|5 (O]: Repeat, Retry, Transaction, I/O)
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Spring Batch +’d 24 (4/5) 1.7

O Spring Batch Architecture

Batch Application Style - Interactions and Services

Job Tier

Run Tier

Application Tier

ItemReader

N EEEEEE————

JobLauncher

= o JobRunner

JobLocator

[temWriter

JobRepository

Key

\
| \
|

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| |
| :

Custom Application Artifacts
Application Architecture Services
Applications, App Servers, VMs

S| MErA _ QIE 0] Z2|# 0| M2 & Spring Batche| #H2|0| ZEE|X| &S
Itk A — Spring Batch?t M| S 5h= Application Architecture Service
ZMEEA _ JUXL 23 22 OR Job SchedulerLt Job ¥t S8 =%
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Spring Batch +4 824 (5/5)

1.7

O Spring Batch Architecture

+ Schedulingt Application &2 EH&f

Run Tier « Spring BatchO| A{ = Scheduling 7| &2 ME MS0HA| %1 Quartz& 2 2|5 2=0|Lt Cron= 0|
S5teE A1
o MH|A Ol job Al EFEE
o — = - =2 o Oo
Job Tier S8 xPet Yo wat pxpHoz 9

« JobL 2| Z Step

- O

Application Tier

i

1]

* Jobs 2AHSI=0 R HEHESZ 74

Data Tier

« Database, File S S2|X H|O|E{AAQL ZEH0| O| R0 XK= &Y
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A 2. Batch 1822

7. eGovFrame Batch M| &7|S

2. Batch ttd224 8. XXz

= Job Repository

Job Launcher
Job Runner
Job

Step

3. Spring Batch 2.x
4. Spring Batch 3.x
5. Batch Processing

6. Batch Support
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Job Repository (1/2) 2. Batch A

d Job Repository 7l '
— JobRepository £ HiX| 2l Z 0| LMst= HEE HESH= NEa g

=
— Job8| A|Z Bl SEA[ZH HAB4, A AAN SO HiX| 2 2hHA E O EFH| OB 7 M & &=
QO Job Repository 2’8

<job-repository id= "jobRepository" data-source="dataSource” transaction-manager= "transactionManager”
/solation-level-for-create="ISOLATION_SERIALIZABLE" table-prefix= "BATCH_" max-varchar-length="1000" />

<bean id="JobRepository"” class= "org.springframework.batch.core.repository.support. JobRepositoryFactoryBean ">
<property name= “dataSource" ref="dateSource” />
<property name= “transactionManager” ref="transactionManager” />
<property name= “solationlLevelforCreate" ref="ISOLATION_SERIALIZABLE" />
<property name= "tablePrefix" ref="BATCH_" />
<property name="max\VarCharlLength" ref="1000" />
</bean>

— DataBase 24 : Batch 23 7|52 & 70} Sti= 4%, JobRepositoryFactoryBean= A (DataSource 2 )

— Memory &4l Batch A& 7| &2 FX|5X| Y0t k| = 42, MapJobRepositoryFactoryBean Al&
Yy ©

Page | 15



Job Repository (2/2)

2. Batch 222

O Meta-Data Schema

— Spring Batch & DataBase &4/ 2 2 AlSL7| 2|5l HEEA| =30
=

ne
=2
N
U
o
O
3n
%
>
LU
L]
[m
N
e
oot
mn
<

— Spring Batch Core JAR I}

"] BATCH_STEP_EXECUTION_CONTEXT v
STEP_EXECUTION_ID BIGINT(20)
» SHORT_CONTEXT VARCHAR(2500)

SERIALIZED_CONTEXT TEXT j BATCH_JOB_INSTANCE v

2 JOB_INSTANCE_ID BIGINT(20)
VERSION BIGINT(20)
» JOB_NAME VARCHAR(100)
» JOB_KEY VARCHAR(32)

] BATCH_STEP_EXECUTION ¥ o
STEP_EXECUTION_ID BIGINT(20) +

> VERSION BIGINT(20) I

» STEP_NAME VARCHAR(100) /'k

% JOB_EXECUTION_ID BIGINT(20) ] BATCH_JOB_EXECUTION ¥

» START_TIME DATETIME JOB_EXECUTION_ID BIGINT(20) "] BATCH_JOB_EXECUTION_PARAMS v
END_TIME DATETIME VERSION BIGINT(20) % JOB_EXECUTION_ID BIGINT(20)
STATUS VARCHAR(10) & JOB_INSTANCE_ID BIGINT(20) > TYPE_CD VARCHAR(6)
COMMIT_COUNT BIGINT(20) » CREATE_TIME DATETIME » KEY_NAME VARCHAR(100)
READ_COUNT BIGINT(20) START_TIME DATETIME STRING_VAL VARCHAR(250)
FILTER_COUNT BIGINT(20) P1=—#|. enp_TIME DATETIME #— IS DATE_ VAL DATETIME
WRITE_COUNT BIGINT(20) STATUS VARCHAR(10) LONG_VAL BIGINT(20)
READ_SKIP_COUNT BIGINT(20) EXIT_CODE VARCHAR(100) DOUBLE_VAL DOUBLE
WRITE_SKIP_COUNT BIGINT(20) EXIT_MESSAGE VARCHAR(2500) » IDENTIFYING CHAR(1)
PROCESS_SKIP_COUNT BIGINT(20) LAST_UPDATED DATETIME >
ROLLBACK_COUNT BIGINT(20) >
EXIT_CODE VARCHAR(100)
EXIT_MESSAGE VARCHAR(2500)
LAST_UPDATED DATETIME

» "] BATCH_JOB_EXECUTION_CONTEXT v

JOB_EXECUTION_ID BIGINT(20)
> SHORT_CONTEXT VARCHAR(2500)
SERIALIZED_CONTEXT TEXT

> (49 commons-io-2.6.jar - /[Users/EGOV3.10/maven/3.6.3/repo:
> Dgug hamcrest-library-1.3.jar - /Users/EGOV3.10/maven/3.6.3/r
v ﬁ spring-batch-core-3.0.10.RELEASE.jar - [Users/EGOV3.10

v i org.springframework.batch.core
f## annotation

% configuration

£ converter

£ explore

#job

st

f## launch

£ listener

£ migration

4 partition

£ repository

4 resource

f## scope

4 step
BatchStatus.class
ChunkListener.class

> DefauItJobKeyGenerator.cIass
L L L L TN R R & N F § § ]

> StepExecution.cIass

> StepExecutionListener.cIass
> StepListener.cIass
—>JuiUnexpectedJobExecutionException.class
Bschema-dbzsql
Bschema-derby.sql
Bschema-drop-de.sql
Bschema-drop-derby.sql
Bschema-drop-hz.sql
Bschema-drop-hsqldb.sql
Bschema-drop-mysqlsql

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

Bschema-drop-oracle‘lOg.sql
E’_)schema-drop-postgresql.sql
E’Jschema-drop-sqltsql
Bschema-drop-sqlite.sql
1} schema-drop-sqlserver.sql
1} schema-drop-sybase.sql
E’Jschema-hz.sql
'} schema-hsqldb.sql
1} schema-mysql.sql
E’Jschema-oraclemg.sql
1} schema-postgresgl.sql
E’Jschema-sqlf.sql
E’Jschema-sqlite.sql
1} schema-sqlserver.sql
1} schema-sybase.sql
> LS META-INE

|X| baseContext.xml

|P] batch-derby.properties
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Job Launcher (1/2)

2. Batch 1t 44

O Job Launcher 7li'd
— JoblLauncher & Batch

x SH
o
— Job1} Job ParametersE O| 2310 @ M=l Batch 2 ¢S A3 = JobExecutionS EHat

—_

O Job Launcher 4%

public interface JobLauncher {

public JobExcution run(Job job, JobParameters jobParameters) throws JobExecutionAlreadyRunningException
JobRestartException, JoblnstanceAlreadyCompleteException, JobParametersinvalidException;
}

<bean id="JjobLauncher”

class= "org.springframework.batch.core.launch.support.SimpleJobLauncher">

<property name= JobRepository" ref="jobRepository” />
</bean>

— JobLauncher Interface2| 7| & F+2 SEffA =& SimpleJobLauncher”} K| 5.

— SimpleJobLauncher 222

= JobNameX} JobParameterZ 0|23} JobRepositoryl| A| JobExecution= =
(o] SAES ge B = el o1 3

=
= 1

— jobRepository 482 H+¢H

Page | 17
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Job Launcher (2/2)

2. Batch 222

O Jobl| 714 £

2z 270K e E

AT} H| S 7|

JobLauncher taskExecutor A&
% © ™ syncTaskExecutora 2 2 7} Dafault=

|

izme]

AlGH
=2 o

= &0l Jobs S7|H

start() E
execute()
ExitStatus
JobExecution«{_| ] '
™ With ExitStatus.FINISHED or FAILED |}

1

'

‘ JobLauncher ‘ Job

I Client I

start()

JobExecution

Starts \/lTh @ execute()

E'(Iqudlll\ JNKNOWN s

v ExitStatus

M Ze HSIIHoR Ny ts,
EI
.

<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 + 422

a 74d
— Q|5 M3l IE1} JoblLauncherE H48|F= 2 &
QO &4

— Command Line2f &, Web 2l (Scheduler= 5 7HX| &4l B & 7Hs)

Command Line gHAl Web BlAl
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Job Runner (2/3) 2. Batch t’'da4

O Command Line &4l

—  Spring BatchOl| Al X| S 3t= CommandLineJobRunnergt= S2{AE 0| 86HH main H|AE7 ZEHEl AHE O

=9 AlSH

java applicationX] & Spring Batch®| Job== A& 75

java CommandLineJobRunner [&73I}2H] [jobO|&] [Job Parameter A=BYEl]

— Of[Al

basht¢ java CommandLineJobRunner endOfDavJob.xml endOfDay schedule.date (date)=2007/05/05

— Web 2412 WebApplicationContext| job Launcher & job 482 bean2 & 573 £,

o
Controller O Http Request 20| 2t [ff, Job Launcher®| run() A EE S =510 2 3

@RequestMapping(value="/batchRun.do", method = RequestMethod.POST)
public String batchRun(@RequestParam(value = "jobName", required = false) String jobName,
@RequestParam(value = "async", required = false) String async, Model model){

try {
JobExecution jobExecution = jobLauncher.run(jobRegistry.getlob(jobName), getUniqueJobParameters(jobName));
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Job Runner (3/3) 2. Batch t’'da4

O Scheduler A%

— Spring Batchi Scheduling 7| 52 HMS5HA| &2, Quartz LI Cron 2 AH&5t= A2 #g
pring g

-

— Command Linelt WebO{|A] 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> Quartz £ AH&3I0| 23| Z AEH =
</property> JobS H¥s= GA R E
</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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Job (1/3) 2. Batch /24

O Job 7HE
-~ 2 otLto| HYX| A Tt E o|0| (XL 2 HH 7t8)
— HIX|M2|of R} X[+ ABO A2, 17 0| 49| Step (EHA) 2 Z&St= HHO|HEID & += US

O Job MH

<job id= "football/ob” job-repository="jobRepository” restartable="true">
<step id="playerload” next="gameload" />
<step id="gameload" next="playerSummarization” />
<step id="playerSummarization” />

</job>

H
M
o2

id job A}
step job2 M O{ = StL} O| 42| step=2 ™ 2|

job- Batch °.:1 *E = JobExecutionS F7|H O 2 X Zt5t7|

repository  2|$t 1 efault 282 'jobRepository' 2 4 2f 7+5)

O Restart 7= 5 A%d
— =3t Job InstanceO| CH3l Job RestartE 7ts5tA ot= &M

— restartable=false= 278 El jobS MA|Ze B2 JobRestartException 2 d
J
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Job (2/3) 2. Batch /24

O Job Instance

— Joblnstances =2| A Ql Job Ao 7HES 2 JobO| A= [ MM E
(@)

—

— Joblnstance = Job + JobParameters 2 232 = JUZ (217 7)

—  HYX| ASHA|0f 0]O] 53t Jobinstance (Job+JobParameters) 7t X & 42, Jobinstance= MM E|X| &1
A

JobExecution O] MM =l Joblnstance= 17H, JobExecution2 G{2{7} 4 & = AS

O Job Parameters

— JobParameters= StLE| JobO| EXMEY = A= 2| 71| JoblnstanceE TESH7| Tt Parameter & &
— Job2 A YSIAHLL JobOUAl HZESH= H|O|EHZE AR E

— Job ParameterE =4l 82 Joblnstance M 7t

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

Joblnstance

\ \ The EndOfDay Job
w

for 2007/05/05

The first attempt at
JobExecution EndOfDay Job

for 2007/05/05
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Job (3/3) 2. Batch /24

O Job Execution
— JobExecution2 JoblnstanceOi| Lol $HHO| Job MM S LIEILY= ZHN|, AlSH SHIjOFCH A4 M
— A ATt COMPLETED Q! JobExecution= 7+l Jobinstance= restart =7t (allow-start-if-complete &M X&)

— Job0 "H2|El Step== =AM 0| el AHSHL JobRepositorydf Al HEE XNZH.

O Job Execution Property cr * BA| &= jobRepositoryOl X &&= F2E LIEHHY

status * JobExecution2| & EfE E0F= X|&H

- =2 =: STARTED

- Al1fl: FAILED

- A&: COMPLETED

startTime * JobO| A&l =l A7t
endTime * JobO| ZFREl A7t Job & 0 EQt 22tah
exitStatus * Jobl| A3 ANtE HOjF== AEf 4f (COMPLETED, NOOP, FAILED &)
createTime * JobExecution FE 7t £[Z=0] MH =l A|ZF

(startTime 2Lt createTimeO| HA S 2 =)
lastUpdated * JobExecution ‘E 7} OpX|Tto = HAE A|ZF
executionContext JobExecution M2 E Et1 Q= 27t
failureExceptions Job=& F0F LSt Exception?| List
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Step (1/7) 2. Batch 824

Q Step 7H'&
— Step2 & &N QI HIX| M2| &S Fl5t U= M (FAS EA N2 X|of

— otLt2| Job Of = Z| 2 171 O] & 2| Step(THAl) Of RAOJOF &

Of

FEd)

.

— StepOfl= JobExecution0f| L & &= StepExecutionO| U

Job L0 === 72|

Job Step2d 75
\
Step
Job

+ Joblnstance

JobParameter
\ ]

Joblnstance

N 6H+A ~ QQQ@X&%LQQ Step*é' ggg o:l E_I
SELPNES * ol Alsll Jhs
StepExecution

Job g Lijof =4
el StepOl Arsh
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Step (2/7) 2. Batch +d 24

O Step Execution
— StepExecution SHHo| Step A S LIEN = 24 &, Of&H A|=E UHOFCE M &
— StepExecution2 StepO| A& S0f O] 0| YO H=X0f Cist HHEZ MYt & HAHLSF &2 ot
[ commit count, rollback count, start time, end time S2| Step HEfHEE HZ&3!.

(commit A| 0| CIO|E HA LM, restart, EH4 22 T2 AFEE) 9 JobRepositoryZ A3 HE HE

* HEA| &= 2 jobRepositoryd| MEEl= 2 E LIEHH

status * StepExecution2| & E{l S 2 0§ == X[ H ( STARTED/ FAILED/ COMPLETED )
startTime * StepO| A|ZHEl Al Zt

endTime * StepO| S=E A7t

exitStatus * Stepl| A AUE BT = B 2L
readCount * HSHe = 92 HIO|EQ| 7=

writeCount * HSH2=E 2 HO|He| 7=

commitCount * StepExecution & 2t Commit=l Sl
rollbackCount * StepExecution 2t RollbackEl 314~
readSkipCount * HOlE 27| =5 A= QI5H0] skiptt 2=
processSkipCount * HO[E X2| =& i 2 215t skiph 2=
filterCount * ItemProcessorOf| A Filtering®t G| O| E{ 2| 7<=
writeSkipCount * C|lO| B M 7| =5 MO 2 QI skipt &=
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Step (3/7) 2. Batch /24

O Step 2%
- Step BE W2 I 271X 2 F 2L+ US
1. ChunkX| M 2| : H|O|H & item EFR[2 9110 M2[5t11 A= B4 (Spring Batch 7|2 /&)

21 S8t M| &Y (Tasklet QEH 0|2 2 F )

Ot

2. Tasklet M2| : T EfAT L HAHOH AES A

<job id="myJob" job-repository="jobRepository">

/ ItemReader <step id= "myStep">
<tasklet transaction-manager= "transactionManager">

<chunk
== itemProcessor .
reader= "itemReader
\ processor="itemProcessor”

\ ItemWriter writer="itemWtriter
\ commit-interval="10" />
\ </tasklet>
S </step>
¢ Tasklet </j0b>

*
H
>
oot
dio
rlo
Mk

-1
Hr B
nx
o

0%t
o

reader * item THR|2 O|O|EE 210{=0|= 9
processor reader?} 810{ S QI L|O|K{ £ 2HOFM X E|(7}—'—)6}E o5t
(processor= ‘H2t7ts, Merat AL reader?t A E Q! C|O|E{ & writer2 HIZ MEE
writer * reader/} 40| =9l 4| O|E{L} processor7|- Xe|st HO|HE MEs= gt

transaction-manager *  Spring2| PlatformTransactionManager2 Batch® % & EA M Z A[ZSt 0 AHOlSH=0| AL
(default 2782 “transactionManger” 0| 4 &F 7}5)

commit-interval * EHMMEL0A X2|e Ho|EHe| £ 7H= (chunk AFO|=)
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Step (4/7)

2. Batch 222

@ Chunk X| 2 X 2| (Chunk-Oriented Processing)

— Spring BatchO|A 7t YEIH O = AHE3}t= Step

O_I_
'ITCC>:>1

- HIOIHE €3837|2 Chunk(80{2]) THl2 HO|HE Me[st= &

— 917|(Read) > X 2[(Processor) > 27| (Write)2| THAE HX|=

- M2l Ho|H 7t ST E=siA 2

HALIS

- ItemReader ItemProcessor ItemWriter
execute() : ' :
read() '
item [l G .
process(ltem) |
é item De
read) | i
item “ .
: process(item)
item [| 9 ‘
5 : write(items) D o
ExitStatus : !

-

<chunk commit-interval="2" /> Q1 Z4<2 Of|A|

0 Reader?t 174 2| HIO|HE &

k==
=

9 ProcessorZt 1702| HIO|E{ & Az2|&

X|EE Chunk £he|2HE 4red

@ xx= Chunk Ehelata 4o

I 7kX| ] 1, 2EHAI S = =3

|2 Writeroll 22 MEHsto] X 3E

Page | 28



Step (5/7)

2. Batch 1A

QO Chunk x| X2| - EGHZYM (0f| A])

~ Step19| Chunk £8Zt2 2 commit-interval="100" X|§ F HjX|

— 2509 W HIO|HE A0 Ne|ste =5 L7 22 42
— 1~200%H O|O|E{77tX|BF M & &l

— 201~249H7tX| Qi1 X2|ot 40| &= NEE|X| ¢

mo

o
=]

101 2

ChunkOrientedTasklet

commit-interval="100"

Tasklet

301~400

Tasklet

401~500
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Step (6/7) 2. Batch +d 24

O Tasklet QE{H|O|A X &

- B EjAS EE AN ACE 2HSHY| 9B M| Y (RN HAE
- 0|2 S0f 23| US| BAF L 0[S, DB ZRAK SHS0| Ead NI S HAC SHLIR RHetD 4
S 32 A8

— JSR-3529| Batchlet Of L Sot= QAHEO|A (chunk X|2FX 2| O] 2= X2 )

<job id="myJob">
<step id="myStep">
<tasklet ref="myTasklet” />
</step>
<Aob>
<bean id="mylasklet” class= "egovframework.example.bat tasklet. MyTasklet” > </bean>

public class MyTasklet implements Tasklet {

@Override
public RepeatStatus execute(StepContribution contribution, ChunkContext chunkContext) throws Exception {

System.out.printin(“do something...”);

return RepeatStatus.FINISHED;

}
}

Page | 30



Step (7/7) 2. Batch +d 24

O Step 2| 0| I}E X (D
- ChunkOrientedTasklet
1. ChunkX|2X| 2| implements Tasklet
2. Tasklet M 2| execute()
Job
ItemReader
- ItemProcessor
ItemWriter
(2
Tasklet
execute()

do something

JobRepository
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Step &M (1/3) — Restart 2. Batch 88224

O start-limit

— Step 2 2+E HMotSt= S (default : Integer. MAX_VALUE )

<step id="step7">
<tasklet start-limit="7">
<chunk reader= "ftemReader” writer="itemWriter" commit-interval="10" />
</tasklet>
</step>

d allow-start-if-complete

— JobS Restart & A2 "COMPLETED"Z 2tZ &l Stepl| Ml O|EE MH= M
— trueZ A7 A|, "COMPLETED"Z 223t Step = CHA| Al &l
— false 27 A|, "COMPLETED"Z 22 $} Step2 Skip E
—  (OF2H Oof[Al)
“step1” Step= 10H Pt A&l 7SS, Job= Restart = 4 O™ A& ADtof 2HA|gl0] XAl =

<step id="step7">
<tasklet start-limit= "70" allow-start-if-complete= "true”>

<chunk reader= "ftemReader” writer="itemWriter" commit-interval="20" />
< /tasklet>
</step>
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Step &M (2/3) — Retry

2. Batch 222

O Retry

— BatchZl g = & 2&F A Al X7t
— Batchs% & ExceptionZ il A| 3RHTtZ

A=
— org.springframework.retry Il 7| X| & C|H A 2™ retry S <0l

<job id="retryJob">
<step id="step7">
<tasklet>
<chunk
reader= "jtemGenerator”
writer= "ftemWtriter”
commit-interval= "70"
retry-limit="3">

<retryable-exception-classes>
<include class="java.lang.Exception” />
</retryable-exception-classes>

</chunk>
</tasklet>
</step>
</job>

A

L—
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Step &4 (3/3) — Skip

2. Batch 222

O Skip

- HIOIHE ME[ol= =& ExceptionO| A= M, s HIOIH XM2|E HUHEE &

— (Ot2fi o A]) HIO|E M2| =F java.lang.RuntimeException= 102|7tX| 3| &35,

java.io.FileNotFoundException2 Skip CH& Ol M X 2| sH= A7H

<job id="skipJob">
<step id="step7" parent="baseStep">
<tasklet>
<chunk

reader= "file/temReader”
processor="tradeProcessor”
writer="tradeWriter”
commit-interval= "3”
skip-limit="70">

<skippable-exception-classes>
<include class="java.lang.RuntimeException” />
<exclude class="java.io.FileNotFoundException” />
</skippable-exception-classes>

</chunk>
</tasklet>
</step>
</job>

A

-
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Step E& MI0] (1/2) 2. Batch 884

O Step Flow Control
— Step L2 next &’J 1t Decision 8 H 22 Job2 Y = U S
—  Step2| X 2|Z1t0f 2t CHE Steps ME4SI0 sl = QI 57 Stepl| 217} Job TH|2| ZI{ 2 O[0fX|
AN @ReE Fde = UAS

[EXFEIQ! Step M) E O] IHE Step A

N - HE Stepa TACHZE &
- Step YE|HEQ| next’' O{EZ|RE
- Spring Batch2| XML 2782 Job &
E MHUDH, O 29| Step A =M= XML EE =A2t=

27 gle <job id= job">
- - <step id= "stepA" parent="s1">
<job id="job"> <next on="*" to="stepB" />

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

<step id="stepA" parent="s1" next="stepB" />
<step id="stepB" parent="s2" next="stepC"/>
<step id="stepC” parent="s3" />

</job>



Step &5 M (2/2) 2. Batch 1+ 4824

O Batch Status2} Exit Status2| 2HA|

=% Jobilt Step2| =l LE] H Step2| +=HO| 2= El A2 HE) ®

ro

SEH 2  COMPLETED, STARTING, STARTED, STOPPING, EXECUTING, COMPLETED, NOOP, STOPPED,

STOPPED, FAILED, FAILED, UNKNOWN & Custom Exit(AH2 Xt 42
ABANDONED or UNKNOWN 7tS)

== HiX| 2 F2HE 0 A Jobl| MEHE & QISR 2 StepO|Lt decision®| next onOfl Sl &St =4k
A0 At SEME

2ol JobExecution, StepExecution H|O|=2| status®  JobExecution StepExecution E|O|= 2| ExitCode
2o 7|2 =0 7|15
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ltemReader 2} temWriter(1/3) 2. Batch t’'da4

a ltem &/
- ltemQ| TF 2= {HEX 2 E FlatFile, XML, Database 50| U
Spring BatchO| A= B0| AFE = Item 93 9| Reader?t Writer 1A E XS

— JNRXEZE 2™ Reader, Writer QI E{I{|O|AE 3810 I8 It

—  ItemProcessor= HE 2 1 5is Ot

L IltemProcessor

1

—  ItemProcessor= O}O|&l Bz} Ol HZ|E 2RO Z 81 Generic ZHEQ| EQ/0 = E}Q) L MHK| 235}

public interface ItemProcessor<l, O> {
process(l item) throws Exception;

}
— FooEt2 9 input2 20t BarEt Y 2 2 HEtsH= 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);

}
}
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ltemReader 2} ItemWriter(2/3) 2. Batch A

O ItemReader 2| &

— Flat File, XML, Database 2| H|O|H Ef = Y &2 = US

temReader

PV DeIegatmgItemReadeE 2taot 22fA. Read M| A= 2| Z1tE java.util.CollectionZiX| & Bretet, &1 mt
99reg S READSIA| @11 [ Al READS! 22 A2 XN BHEZ Parrlel 2 210] Al E)

Htshsh

Jﬂ ot A2 A0 kM read() HIAEO0) A String= BHatat,
lat fileO| A item2 21 0] =0|H ItemStream= -_rl ot

"" HJIICI
o

FlatFileltemReader

StaxEventltemReader StAXE S XMLELL O A Item S S
JdbcCursorltemReader JDBCE 0|23l A DBO|A] Item= A0S
HibernateCursorltemReader SIOIHHO|ES| HQLE AFEBHAM HAM 7Bt 2 temZ2|E &
IbatisPagingltemReader iBatisE Sl Driving query 7|Ht2 2 [temS A S

read | A{ E.0f| A JavaXJms Message HH S ghet.

JmsltemReader Spring2| JmsOperations 24X 2| receivel| 2 EE S3HA ItemS =2/

JpaPagingltemReader JPQL 0| 7|2H5H0] rowE H|O|X| T2 810 2 HIO|HE S M 22| FF0[ 47|X| E=S
JdbcPagingltemReader SQL =0 7|25t0f rowE WO X| TH[= 2101 2 HIO|HE &S M 22| £F0| H7[X| %S
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ltemReader 2} ItemWriter(3/3) 2. Batch A

O ItemWritere| &

—  Flat File, XML, Database S X| &t

ltemWriter A

ltemStream and ItemWriter interfacesES 2 &6t TH= Abstract Class
7tE 7| 2 X Ol [temWriter Interface

of

AbstractltemStreamltemWriter

CompositeltemWriter ltem= List2 BTl o4 2] 7H2| itemWriterOll Al &St X 2|5t

ltemWriterAdapter CHE O &7 0] 2] 222 E Spring Batch0| HE8& 4= U EF = ItemWriter interfaceO|Ct.
PropertyExtractingDelegatingltemW  ItemWriter 21 E{ | O] A SASHK| Y2 7|EL| A E ItemWriter2 AKX g I, O] [temWriter2| 34
riter HE MM 7|E %EH*Oﬂ oEf0|HE gAE Sdus52S X85t ddg = At

FlatFileltemWriter ltem= String 2 2 #HSIS| A| Flat FileOll & == /XA 5= ItemWriter

HibernateltemWriter HibernateE O|&3%}0| DBE Item & £ == U St= IltemWriter

JdbcBatchltemWriter JdbcE 0|83l Batch Update2| YEHZ DBE Item 2 & = U Sh= ItemWriter

JpaltemWriter JPA EntityManager 214! Sl S 2 g == Q= ItemWriter

StaxEventWriterltemWriter StAXE O| 83 M ItemS XMLII 0| A= ItemWriter
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=2 X} 3. Spring Batch 2.x

1. e

2. Batch +884

4. Spring Batch 3.x

5. Batch Processing

6. Batch Support

7. eGovFrame Batch HI&7| &

8. ¥iXt®
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Spring Batch 2x &2 Y &|0| E (1/4)

3. Spring Batch 2.x

4 Java s

— Annotation, Generic X| &l

— Spring Batch X| 2l Annotation

@BeforeJob @AfterJob @BeforeStep

@BeforeRead @AfterRead @OnReadError
@BeforeProcess @AfterProcess @OnWriteError
@BeforeWrite @AfterWrite @OnSkipInProcess

O Chunk Oriented Processing

— 1x0|ME= Item 7|EIS & 2 K 2|

— Chunk 7|2t M2|= X| gt 27[2F Item= 2111 XN

L HFAI
- O 1
Item Oriented Processing

- | ItemReader I I ItemWriter I
execute() ‘ : é

read()

write(item) [::I

H write(item) :
ExitStatus \ L_—I

»

@AfterStep

—

@OnProcessError
@OnSkipInRead
@OnSkipInWrite

Chunk Oriented Processing

ExitStatus
“

- | ItemReader | I ItemWriter |
execute() i ;

read()

item

read()

]

item

|

write(items) [':|

St 0| ZAIME ListQ| HEHE 7FX| 20 QUCHIF SHHO|| A
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Spring Batch 2x =82 Y18|0|E (2/4) 3. Spring Batch 2.x

O Xml Namespace

- IXOA=EXMLEAT™ A 25 AH S Beanl 2 S5

3 o

Mot

— 2.0 %A= XML NamespaceZ =7t=|0f XML 27 40 M Joblf Stept2| A E FA|H 2= =20l = QU

H AFESID = Item Reader/writer T2 20|

[ Spring Batch 1.x ]
<hean id="basicJdob" parent="simplelob':>
<property name="steps':
<hean id="Stepl" parent="simpleStep'":
<property nawme="startLimit" value="300" />
<property nawe="commitInterval"” wvalue="1000" />
<property nawme="streams" ref="itemReaderz2" />
<property nawe="itemReader"/>
<property nawe="iterliriter"/>
</hean>
</property>

</hean>

‘ [ Spring Batch 2.x ]
<job id="basic Job" xmlns="http://www.springframework.org/schema/batch">
<step id="Stepsl" next="ne'":>
<tasklet>
<chunk reader="reader" processor="processor" writer="add;_writer"
corwit-interval="1000"/>
/tasklet>

</step>

Fa
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Spring Batch 2x =82 Y 18|0|E (3/4) 3. Spring Batch 2.x

O Meta Data enhancements
— 1x0 M Batch 2 A =2l &EHO| A JobRepository0l & HZ =7+
— 20| M= JobExplorer2t JobOperator?t 7|11 O] & &3l JobRepositorydll 2 = UA &[0 BatchZt

8 =8 =F Meta Datag Z2|517{L} 2 2l JobS MO 5 US

Combines all

[

\ { get” operations

CRUD operations
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Spring Batch 2x &2 Y &|0| £ (4/4)

3. Spring Batch 2.x

O Non Sequential Step Execution

1.x2| Z

- 202

Step=

ZZix2|
Next

8% BE Stepl| HHO| =XH 22 O|F0{H 0 2|

SIHLE SIS Job2| Fail 2| = ListenerL} ItemProcessorS Sof %

Property
on — XM2| At Mef(ExitStatus)
to — CkS A&E Step ID

S8 YA S Item2 Skipdt L

ol CIE ItemS N 2|
| O]

i

Z 7t Control FlowE 0|85t A 21l Sl 20| M2| Z1t 2FEH(Exit Status)Of| 2t =3 CHS

X EHStAHLE 22| E Step2 2 TSI AHLE Job K| 7t 7ts

4%
onoll XIHE X2| Zat Aef7t
HHASH= A2 tool| XI™E! Step

ZZ40f) = Step Al3H

Faill

on — X2| Zot Ael
exit-code — JobRepositoryo|

XZ ghergt exitStatus H

|

AEHE BHEkSiC)

[y il

Stop

on — 2| Zut el

restart — RHAIZF A| 888 Step

onoll XIEE xMz| ZAuat Hef7t
LMSH= ZR Jobel MS
HED sHE JobO| CIA| Al&H5)
= A0l restartofl A&t Step
SE| CRAl ARSI

9

Tl

H

End

[Z=UHE]

onoll X8t 2| Znt Helt
LS SiE Job BERE 7=
=

1l

]
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=2 X} 4. Spring Batch 2.x

1. 12
2. Batch a8

3. Spring Batch 2.x

4. Spring Batch 3.x

5. Batch Processing

6. Batch Support
7. eGovFrame Batch M| &7|S

8. ¥iXt®
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Spring Batch 3.x &2 YYH0|E (1/2)

4. Spring Batch 3.x

O Java7
— Java String Switch
— Multi-Exception Catch
— NIO 2, Diamond Operator X| &, & ...
O Java 8
— Lambda Expression
— 10/NIO &%
— Joda Date/Time API JSR 310) X| ¥, & ...

O Spring Batch Integration

— Spring Batch Admin ot%| 2= 0 A| Spring Batch =& 2& & 52 k™A Spring Framework 4 X| &

messagess & 2t jobs run 7|5

H| 'S 7| ItemProcessors X| 2

information messages L o feedback 7|5 A&
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Spring Batch 3.x &2 YY|0|E (2/2)

4. Spring Batch 3.x

O JSR-352 Support

- AtHr & HiX| 28 JSR-352)= K| @ot0] 2 He[ot §EX 2l Bl 2 Y M-S

1 ItemReader
/
1 * 1 1
— — S— ItemProcessor
\‘\
\‘ 1 ItemWriter

\

\ Batchlet

O JobScope Support JSR-352

— Bean Scope?| Job Life Cycle X| &

O SQlite Support

— JobRespositoryO| Al SQLite AF2& 4= Y& X[ &

<bean id="dataSource"” class="org.springframework. jdbc.datasource.DriverManagerDataSource">
<property name="driverClassName"” value="org.sqlite.JDBC" />
<property name="url"” value="jdbc:sqlite:repository.sqlite” />

<property name="username” value="" />
<property name="password” value="" />
</bean>

<bean id="jobRepository"” class="org.springframework.batch.core.repository.support.JobRepositoryFactoryBean"
p:dataSource-ref="dataSource” p:transactionManager-ref="transactionManager"”
p:lobHandler-ref="lobHandler"
p:databaseType="sqlite"” />
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=2 5. Batch Processing

1. 718 7. eGovFrame Batch Ml &7|s
2. Batch 484 8. ®IXtz
3. Spring Batch 2.x
4. Spring Batch 3.x
Batch Processing

Flat File X 2|

XML File X 2|

Multi File X 2|

DB X 2|

7| & MH|A THALE

6. Batch Support
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Flat File A 2] (1/4) 5. Batch Processing

O Flat File

- SHME 224 E HO|HE Z2ots Y2 T E Flat Files 341 LHoteE 7282 7|5

rr
mjo

Hlsg

O Flat File®] & 7}X| Token gAl
TE Moy
T &Xt(delimiter)& 0| 83}0] ElementE &%

oA M o= 27|
St & EXIY S LineTokenizer.tokenize() M| & E 0| F =8 A FieldSet2 EHof 2
Hiot Bh2 FieldSet= FieldSetMapper0i| Al M E s, O 21} 244 E ItemReader.read()0i| A B2t

T

YR =

TE=Xt FlatFileltemReader itemReader = new FlatFileltemReader();

(Delimited) | 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();

HEuZo] n’dHo|o| EXtES Soll ElementE =&

1. OO o = 847
2. FixedLengthLineTokenizer() |2~ = O|-& FieldSet2 20}&

1™d 20| 3. Ht2t BE2 FieldSetS FieldSetMapperd| Al MEstd, O At 24K £ ItemReaderread()0| Al 22t
(Fixed Length) o , _
HEAl <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) 5. Batch Processing

O Flat File Read Mechanism
ltem= ot 2FQ A 2A0{ A String2 2 B2 S0f VOZ Bigt

—

\ By LineTokenizer
By FlatFileltemReader 1) DelimitedLineTokenizer (-2 A} By FleldSetMapper
(BufferdReader.readLine()2 &) 2) FixedLengthTokenizer (1178 Z0|)

3) PrefixMatchingCompositeLineTokenizer(2 & X}

O Flat File Write Mechanism
— Object ListHE} 2| Item= 2FOFRLA| StringBuffer0i| 2t 2 Q1A AddBt = FileWriterE &3l FileZ2 H2t

By F|eId Extractor I%?/DI;:I?metgggregater By FIatFlleltemerter

2) FixedLength
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Flat File 12| (3/4) — FlatFileltemReader 5. Batch Processing

O Flat File 47| 78 (Fixed Length &4])

— FlatFileReaderE &3l txtIt &S oF 2FRIM 912 20| vO2| field2t Ol Mapping® Z0|E X|’d3}0] Tokenizing

St TokenizingE Z1HE VOO|| Mappingdt= O Xl

<bean id= "jtemReader" 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= "/ineTokenizer">
<bean class= "org.springframework.batch.item.file.transform.FixedLengthTokenizer”>
<property name= "names" value="name,credit" />
<property name= "columns” value="1-9,10-11" />
</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| (3/4) — FlatFileltemReader 5. Batch Processing

O Flat File 47| &78 (Fixed Length 24))

customerif10
customer2R0
customer3B0 customer2 20 String name;

customer4i0 customer3 30 Integer credit;

m public class CustomerCredit

customer1 10 {

customer4 40
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Flat File X{2| (4/4) — FlatFileltemWriter

5. Batch Processing

d Flat File 227] 78 (Fixed Length & 4])

FieldExtractorE &5l VOQ| fieldafO0| A 4f2 HLHRtA] X|"d St Format2 = HEHSH0

—

—

ohEtelez
FileOfl WriteE =2 5l= Of| X

ok

FX|
—

ot

of

<bean id= "jtemWriter” class="org.springframework.batch.item.file.FlatFileltemWriter”>
<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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Flat File X 2| (4/4) — FlatFileltemWriter 5. Batch Processing

O Flat File 227| 78 (Fixed Length 24))

public class CustomerCredit { |:> ustomer1{10 |:> customer110
String name = “customer1”; customer220
Integer credit = 10; customer330
} customer440
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XML File M 2| (1/3)

5. Batch Processing

O Xml File X 2] gt

— XML N2| 50 ESLIO|RIO| RSy A= o| S

‘Fragments’2| SHMH O 2 J17d,

— Spring Batch= FragmentS X 2 HIQIE 3=

H(FieldSet) CHAIO| XML AR 2 7HE 2 ZE0| I Sk =

Cil Object/XML Mapplng(OXM)E AHE. OEX|TES prlng Batch

= S XMLEIE 7| =0 SHEX] 5. HENQ ALY H2 7t HEH 2 OXM 7| =0 et 2kel =

é*ﬂfz X &St Spring OXM01| 2.

— Spring OXMOj| CHt O EH2 MEHO|H, 2R Al Spring BatchO|A £ QEL0|AE SIS ME] T}

(DK 60| 7|22 2 S

<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>
= </trade>

Fragment 1| <

AV

Fragment 2| <

\/

Fragment 3| <

or

Spring OXM

JaxB2

Fragmentln ||‘ _
1 astior

XmlIBeans

Any binding fra’mework
supported by Spring OXM
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XML File A 2] (2/3) 5. Batch Processing

O StaxEventltemReader
- XMLEIZE M| A| Y &=

o
2y ¥2

4%
fragmentRootElementName U8 %= M| & Fg%t= S| 1HES| RE HZ|HE O|F
resource 50 =& H0[H2| ?IX|E X[ O|Lt URL S)

unmarshaller XML ZH|1HEE BN 2 O ZSH= Spring OXMO| QI8 XS = O 7|5

=)

O StaxEventltemWriter

- XMLEZE XE| A| 2™ g5

MX stz

HE g s ok

resource et ol o| 2%

marshaller HHE XML ZHAHEZ 0§ HS}= Spring OXMO|| 2|SiA M S &&= O E 7)s
rootTagName HHE

XMLOf| O ggt I A+Edt= FE Ef 0| &.
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XML File A 2] (3/3) 5. Batch Processing

O XML Reader/Writer 4%

<bean id= "itemReader" class="org.springframework.batch.item.xml.StaxEventltemReader">
<property name= "fragmentRootElementName" value="customer” />
<property name=_resource"” value="data/iosample/input/inputxm/" />
<property names "unmarshaller” ref="customerCreditMarshaller” /> | XML} & Object2 HEt
</bean>

<bean id= "ltemWriter"” class="org.springframework.batch.item.xm/.StaxEvent/temWriter">
<property name=_"resource” ref="outputResource" />
<property name="marshaller” ref="customerCreditMarshaller" /> 0O bjectS XMLI}Y 2 HE
<property name= "rootiagName" value="customers" />
<property name= "overwriteOutput” value="true" />
</bean>

<bean id= "customerCreditMarshaller” class="org.springframework.oxm.xstream.XStreamMarshaller">
<property name= “aljases">
<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 X2 5. Batch Processing

O Multi File 2]

=
- O Ii2(SY R S5719 ot S tfe e 2 Y Y2 Batch A 2| Al ALE.
—  B}L}O| Reader?t WriterE X|HStH XML Flat File & CHYH 3 EtQIS XS
O Reader &%
—  MultiResourceltemReaderE S5l 17 O| 42| 2| AAE 0|2 CtZ ReaderOf| Al HIO|H M 2| E 2 et

— input resource B 20| *& AFESHY Ch=o| WAS X 2| 7t=.

<bean id= "multiResourceReader” class="org.springframework.batch.item.file. MultiResourceltemReader">
<property name= "resources” value="classpath.data/multiResource/ob/inpdt/file-".txt" />|
<property| name= "delegate” ref="flatFileltemReader” />|
</bean>

O Writer A%
— MultiResourceltemWriterE S5l It Y =22 item H+E K|S CF2 WriterOf| Al HIO|E{ 2| E ¢ Y.

<bean id="itemWiriter” class= org springframework.batch.item.file. MultiResourceltemWriter “ scope= "step ">
<property name= "resource” value="#{jobParameters[output file.path’j}" />
<property name= "itemCountLimitPerResource” value="6" /> |
<property name= "delegate” ref="delegateWriter" />

</bean>

Page | 58



DB X 2| 5. Batch Processing

O DB N2

— DBE Batch A& HAHL|EL 5422 B sqQL
X 22|of 2E AuE EQT

I

ot
m[o

H} &)}

—

o
%e 2 A

ot

e e

rr
o
m[o
no
m[o

MO

— Spring Batch= O] 2X|E Si2517| 9/ Cursorlt Paging”| Bt Database ItemReaderE X|3.
0 DBXZ| HAlo| 3
Cursor 7|8t 1214 1AM K g
Paging 7|8f  Page SizeZtE A A X2

1EHA : 23| ZHE Sl Primary Key =&
25HA : Primary KeyS O|83}0] H|O|E X 2|

oR

Ne|lda =2

CHefol He| A Driving Query

a XM2| 7l's DB 79
PR L
- 717|282 HIO|H M2 X ¥ =2
JDBC — DriverManager 222, Connection, CtYSH T+ 2 , ResultSet 22 A2 179

EX.QTHE

‘Bati — ORME T2 XtH I Z2THE| Z+2 MMdSt= O
Ibatls -
— 24 O|O|E{H| 0| A0 A BZF SQL= =
Hib - HK|-2HA DT =32 XHHF I E0f| X Ao A3HE 71510 DBY| Q= BE XHHF 2K £ 210 K
Ibernate XSt AR 7} THs

Q3 SQLAE EIF &hA

2ot 7ls= Y5 A8 7ts
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7|& MH|A THALE 5. Batch Processing

2 Ui x| 28 ot

HiXHE Z2 0 H- 27 =7|FH g Bulk) HIO[& X2| n2fsfA o ltemReader
ltemWriter

22t QIA|AH 7| =8| Service, DaoE H{X[PF = AtE ltemReaderAdapter

Thin Client Program ltemWriterAdapter

O 7o et
— targetMethod”| read() A E 2| HE L & YsHOF 2t
— ltemReader QIE{H|O|AE L3St Q= A7t OtL G EtE AL =& Al SHLEA
D4 AS AHO| RO W nullg HHEtSHE ItemReader?| SAHEE A OF QEESICHH ALE Tts,

1 =
— ltemReader®| &2 ItemReaderAdapterS O| &3l A targetObject £ A Al S A 0| beanM A2 &=
5t tagetMethod< Ol Al ItemReader.read()2t Z2 A2 ot= HAEE X|FE.

<bean id= "ltemReader" 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"” />

<bean id= "ltemWriter” 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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=X} 6. Batch Support

1. e

2. Batch +884
3. Spring Batch 2.x
4. Spring Batch 3.x
5. Batch Processing

Batch Support

= Scaling and Parallel

Processing

= Listener

7. eGovFrame Batch M| &7|S

8. ¥iXt®
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Scaling and Parallel Processing (1/3)

6. Batch Support

O Multi-threaded Step

— OtLt2| Step= O 7H2| Thread 2 A 2|5t= &4
g8 5E¢ Steps R Z WEH AT

4 20A| 2 X|FFE o[oM 2dst7 |7t 27ts
Inl

AtEh thread-safe S X| 2 3t= reader®t writerZt AR 7+Hs

o
=t
(II-

O

- Step 78 24 F <tasklet> £/d0]| TaskExecutorg F715H0{ 1%

E3

*-<p>
* The  implementation isjthread-safe fin between calls  to
*-{@link #open(Execution®® put remember  to-use

* <code>saveState=false</code> if used in-a multi-threaded client  (no-resta
*-available).

*.</p>

*

* Thomas - Risberg
*-@auth Dave Syer

*-@ Michael Minella
*-@since-2.0

*/
public class JdbcPagingItemReader<T> extends AbstractPagingItemReader<T> impy
private static final String START_AFTER_VALUE = "start.after";

public static final int VALUE_NOT_SET = -1;

private DataSource dataSource;

— TaskExecutor= SimpleAsyncTaskExecutor 2 ThreadPoolTaskExecutor 7} U=
1. SimpleAsyncTaskExecutor : ZtEtot HAE L 2 ALE =M (QFA|OMCE A2 E 4d)

2. ThreadPoolTaskExecutor : 2 2t E 0 A AFE =X (AY EELHS| XY 28)

<step id="step7">
<tasklet task-executor= "taskExecutor"”>...</tasklet>
</step>

<bean id= "taskExecutor” class="org.springframework.core.task.SimpleAsynclaskExecutor” />

— Thread?| =& 7|24 22 47t A& AL} L ROILHHE S7HAHA ALE 7ts

<step id="loading ">
<tasklet task-executor= "taskExecutor” throttle-limit="710">

</tasklet>
</step>
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Scaling and Parallel Processing (2/3) 6. Batch Support

O Parallel Step
- QHEsIEact 220 e AYS L = 4 THAE 2 2351 StLte| T2 MA0AM BEXNE| 7hs
Z

= —
- AhY 22 AE TR JHE SV U RF AESGEF Fd0l{0F &
X

flow2 <job id="job7">

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

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

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

<step id="step4" parent="s4" />
</job>
<beans:bean id= "taskExecutor” class="org.spr..SimpleAsynclaskExecutor” />
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Scaling and Parallel Processing (3/3) 6. Batch Support

O Partitioning
—  OfLto| A8 (Masten) 2 LHE| ML E O| 8310 Z2f0| SlaveZ LI+ 0| SA|0| BB E MAlSH= M| 2
— Partitioner QN E{I{|O| A E L HSHOFEL, partition(int gridSize);

— 100702 H|O|E{ 7} QL1 gridSize="2" @Y B2, 2702| slaveZ LI+0{ X A EH &
( partition0 : 1~50, partition1:51~100)

Job | PartitionStep | |

Step

Slave i | PartitionHandler | '

execute() | : - - |

Step Slave handle) | lStepExecurtlonSplltter' E

/ » split() ! ;

Slave l

Master |€"”"’/’ T execute() | |
\" Slave E } repeat

‘ Stave [ i

Step : 5

Slave E-aggrega ¥ E '

48 g5 My
Grid-Size - A ContextBH 2| 7| =E X['dSt= Tl (Thread Pool 7i == X|°8)
- Grid-Size2HZ 2| Context/} 8“d [0, Zf ContextDICF HIO|E{ 7t Liw| 0| X S0
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Listener 6. Batch Support

O Listener
— Batch X2| & O[HI E L A| SiE O[HI EF Intercepting®t] E 2t Logic T
QO AFE Of

Job B H I A0 A <listener> O| 23l 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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2X} 7. eGovFrame Batch M| 27|

1. e

2. Batch 492
3. Spring Batch 2.x
4. Spring Batch 3.x
5. Batch Processing

6. Batch Support

eGovFrame Batch H|&7| 5

3 HIf XX 2] 21| 0] of
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Als
=2

tok

A4 HYX| X 2] &|0]0] (1/5) 7. eGovFrame Batch M| & 7|5

[

0O BT YUYI viX| AdsliztA 2 37} 20| 0(Core, Support, Execution Layer)2 T+ &[0, L2 (HY
7
o

X)) K22 98t 7|4t 212

—

z2 g
B HI X[ A 22
CraFot HX| 3 7|5 XA
- A|ZH(Run)
- XA = (Retry)

- Y4571 (Skip)
- XA = (Restart)

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

Foundation Layer

Batch Layer D> RaPS EVESwS [ .

H
T
i
o]
(o] |
= |
Y
3
H
A
Al
=
cél
3t
3
?.
3

T2 MA M/S C} M O|HIE
Batch Core Batch Execution Batch Support ZEMZ H/Z "2“0“ 1 ._l ==
X 2| (Event Handling) 7|5 M3
Job Job Job Skip/Repeat/ o
Configuration Execution Repository Retry SR
EH =24
Step Step Job History Sync/Async a o EI‘I El
Configuration Execution Launcher Management Processing
HY X| % Al HE|A Y E 7|8t
ItemReader/ Tasklet Job Pre/Post Parallel  Etc A -hlﬂalaq | = I: 1I__,7| ==
ItemWriter Runner Processing Processing o Ex'l E-l 7 |3 X'“'c'?
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Al

Sk,

3 x| X 2] 210]0f (2/5)

7. eGovFrame Batch M| 27|

O eGovFrame Batch Architecture

- BTZO AR HiX| Hd=td2 dEXE 7|5 70 Eact AldES 223 SYoM HSE2LEMN 7
DXol HE RES 2 28 L HEHA A0 S22 2[435
Run Tier Job Tier Application Tier
PP 2R FMHe2 xB 715
> JoblLauncher Job Runner Job A 5 47
7| =23} 74 AH
~»  ItemReader Run Tier b rosy) | S5 Job &4
Scheduler
eGovJob eGovStep Job 7| S23 job M
Htt ] ! Configuration = =°
. Sz;'wce _'» JobRunner —— v 4 > ItemProcessor
JobF  »Step M Job Launcher | Job &Y 2 &
Command-
: - i . Job Job ME MH
Line l l - > |temWriter Job Tier o MeE M
JobRepository Job Repository | Job =HO0|& 7| &
l
EE > SER=E Step Step g A4
CERNET-E EEDZYYINT Heojaes . o
== ltem = 6M'Oﬂ (2t
Reader GOl & 817
”””””” ol of = Alay = Applica-
=imyolelg AlsH &tA . -
Ht 1Iﬂ'|-'la =23 23S | tion Tier ltem HlELlﬁX—IE’_l
! Business 3 Processor
- Presentation Layer Loaic L Data Layer Integration Layer _
‘ ogic Layer 3 o 3| A& S A0 T2}
Foundation Layer ‘ : e
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, yer . Writer GlO|E A 7|
X—IIPH‘:I ﬁxualolo_lﬂ
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AlSHSEFA
Al =t A

H X X 2] 2{|0] o] (3/5)

7. eGovFrame Batch M| 27|

0 FAPEE MK AWH FHRL
=& lELa S /s
Job Configuration - Jobdd 75 M3
Step Configuration - StepEd 7|5 AlS
Batch ItemReader/ltemWriter - File/DB 2| 7|5 |3
Core Job Execution - Job Instance®| 3 7|5 A&
Step Execution « Step Instancel| &8 7|5 A&
Tasklet - Jobl| A3l Z Biz| 2t 2| T e[7 B Y (IYU0lE &)2 H27|sS

Batch Execution

Job Repository

- JobExecution, StepExecution @25 %

Job Runner

» Scheduler, CommandLine (CronTab),

Job Launcher

A=
« Job Repository 2! A& B M V|5 Als

Batch
Support

History Management

+ JobRepository?} Ol &2| 7|5 A&

Scalability

« Partitioning 7|5 A&

Sync/Async Processing

+ JobLauncher &4

Parallel Processing

Pre/Post Processing

2 E
= O

- Job @Y= AHESIO 8832| J|s
S

. ListenerE At S H2{2]/Z2{2| Event Handling 7|5 A&

Skip/Repeat/Retry

- A, B, A ]S AE

Job'Step'Resource Variable/Code

Base Exception/ Shell Processing/File
Delete/Index File Reader/Center Cut

« Job:Step-Resource AFEZ} 4Ol 4 FE 0fl2 22|, &l AsH,

Reader, MIE{Z 7|5 A&

Http/Webservice 24l 2|2 QI

ro
Ju
>
re




tok

Als
=2

A4 HYX|X{ 2] |0]0] (3/5) 7. eGovFrame Batch M| & 7|5

[

O Flat File X 2] - eGovFrame Batch X|& FlatFileltemReader (1/3)
— I} ItemReader?| 24 & ds X5t 219! LineMapper & 7§
— FieldSet= AH&SHXA| X2 2 = Tokens — FieldSet2 2 HH2t5l= 1P°d0| 313 .

— ™XPIE Batch M=t HO| A K|S St= EgovDefaultLineMapper, EgovLineTokenizer, EgovObjectMapperS At
.

o
St= 8% Token E{{O| M Object= 2H HEE .

HM &= Mgy

Ofo

EgovDefaultLineMapper EgovLineTokenizer2t EgovajectMapper7f HZA = 0f| 2t LineMapper & 132 | 015t
+ DefaultLineMappers # 3 5}0| EgovDefaultLineMapper X &

EgovLineTokenizer NS —'T'—Oﬂ)\‘l = FieldSet= AHESHX| Q7|2 0] FieldSet2 Et2tSt= LineTokenizer 91 E |
O|AE BASH0] EgovLlineTokenizer Xﬂ-'-

EgovAbstractLineTokenizer LineTokenizer QI E{I{| O] A7} EgovLineTokenizer= HZ &0 U2t EALIO| B £ O{SH=

Z=Ab 28| A EgovAbstractLineTokenizer XS

EgovDelimitedLineTokenizer ~ Spring®|A| X|S3t= DelimitedLineTokenizer2| 5= 7l 4%t
EgovDelimitedLineTokenizer X|-S

EgovObjectMapper AP RO M = FieldSet= AFESHA| Rt EFLIO[Y & 252 2% Objectd| B Edt=
EgovObjectMapperg A&
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AlS
=2

tok

FZ HjX| X 2] 2]|0] 0] (4/5) 7. eGovFrame Batch M| & 7|5

[

O Flat File X 2] (Delimited) - eGovFrame Batch H|-& FlatFileltemReader (2/4)
~- 900 29 EXEU N TEXE DAZUSE A ZEE 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. 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>
dygs L& Of| A|
delimiter 2Lo A& FE8aF = At (20h
type VO & org.springframework.batch.CustomerCredit
names VO StljAa9 HE name,credit
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AlS
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tok

A HjX| X 2] 2]|0]0] (3/5) 7. eGovFrame Batch M| & 7|5

[

O Flat File 2| (FixedLength) - eGovFrame Batch | &S FlatFileltemReader (3/4)

90 =2 EAEOM EES| BA S otE el 24+E Z20|= HEHSIH EES =&

M

<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.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>
column ZE Ao He 1-9,10-11
type VO & org.springframework.batch.CustomerCredit
names VO Scffa0| ZE name,credit

Page | 72



Mzt B X| X 2] #]0]0] (3/5) 7. eGovFrame Batch M| S 7| s

[ -

Flat File X 2| (ByteLength) - eGovFrame Batch X|S FlatFileltemReader (4/4)
FixedLengthTokenizer2t 7 AIStL, byte &X'

=
a
EgovFixedByteLengthTokenizer—=

g Foj WEE £2)
<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>
FREE
column 2E 379 Z0| 1-9,10-11
encoding byte =AtE 12T EtY utf-8
type VO —Z‘EHﬁ org.springframework.batch.CustomerCredit
names VO Sejae| EE name,credit
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tok

[

A HjX| X 2] 2]|0]0] (3/5) 7. eGovFrame Batch M| & 7|5

O Flat File & 2]- eGovFrame Batch H|-& FlatFileltemWriter (1/3)

- Spring Batch@| FileltemWriter 7§ 41 AFgt

BeanWrapperFieldExtractor 45 7HM itemOf| A field 22 F&5t= 1t
EgovFieldExtractor A&

oz
o
%
olr
mjo
=
X
of

FormatterLineAggregator 4 &5t FormatterLineAggregator & 4 &2}510| 1173 Z 0| 2fAl 9]
EgovFixedLineAggregator K|S

Page | 74



AlS
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tok

A HjX| X 2] 2]|0]0] (3/5) 7. eGovFrame Batch M| & 7|5

[

O Flat File X 2| ( FixedLength ) - eGovFrame Batch HM| & FlatFileltemWriter (1/3)

<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> )
</property>
</bean>

EgovFlatFileltemWriter 47385

(FixedLength)
fieldRanges ltem@| EE =S 1 Linel| String2 & BHE [ HEZIo| He|(ndZol) X8
names VO A0 ZEE LIEHHCE
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tok

A HjX| X 2] 2]|0]0] (3/5) 7. eGovFrame Batch M| & 7|5

[

O Flat File X 2] (Delimited) - eGovFrame Batch X|& FlatFileltemWriter (1/3)

<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"> B
<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 2 &5 A
(Delimited ) =

delimiter ltem2| ZE ZtES 1 LineQ| String2 2 Bh5 [ AA 7t &&= L &2X K|

names VO 2229 ZEE LIEHHCE

oR
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DB X 2| - eGovFrame Batch M| S DB ItemWriter 7. eGovFrame Batch M| & 7| &

O DB X 2| - eGovFrame Batch H|-Z DB ItemWriter

— JdbcBatchltemWriterOf| A{ = AHE X}7} PreparedStatementE setterdt”| <[t

o

M XML ™A FH2|9 Tt2t0|H ZHe X|-Hst0] X152 2 PreparedStatementS setterdi = 7|5 A

- Spring Batch 41 : sqiEH4] A| EEH0| " E01A XA
<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" />
</bean>

— HXPIE UK 7 . sqlEd Al 72 ™St 2EEHE paramsol EHd
<bean id="egovJdbcBatchltemWriter3" class="org.springframework.batch.item.database.EgovJdbcBatchltemWriter">

<property name="assertUpdates" value="trye" />

<property name="itemPreparedStatementSetter" >
<bean class="....EgovMethodMapltemPreparedStatementSetter" />

</PTOpeTy>
<property name="sql” value="insert into UIP_EMPLOYEE (num, name, sex) values (?, ?, 7)" />

<property name="params" value="num, name, sex"/>
<property name="dataSource" ref="dataSource" />

</bean>
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DB X|2| - eGovFrame Batch X| S Mybatis Paging Item Reader 7. eGovFrame Batch M| &S 7| S

O DB A 2| - eGovFrame Batch | S MyBatis Paging Item Reader
—  MybatisE Pageing 7|22 2 X 2| Sl= Reader 7| &
—  HiX| H2|A| Mybatis 2| 2t & Job, Step, Resouce Variable AFE Xt HO| M= ALE Tts
— MybatisPagingltemReaderE 2}t EgovMybatisPagingltemReader A{H| A

Job

EgovMyBatisPagingltemReader
(MyBatisPagingltemReader &%)

Egovframe Resource Variable A{H|2

Egovframe Job Variable A{H|A

Egovframe Step Variable A{H|A

— EgovMyBatisPagingltemReader &8

<bean id="mybatisJobStep.mybatisltemReader" class="egovframework.rte.bat.item.database.EgovMyBatisPagingltemReader" scope="step">
<property name="sqlSessionFactory" ref="sqlSession" />
<property name="resourceVariable" ref="resourceVariable" />
<property name="jobVariable" ref="jobVariable" />
<property name="stepVariable" ref="stepVariable" />
<property name="queryld" value="EmpMapper.selectEmpList" />
<property name="pageSize" value="#{100}" />
</bean>
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DB X|2| - eGovFrame Batch X| S Mybatis Paging Item Reader 7. eGovFrame Batch M| &S 7| S

O DB A 2| - eGovFrame Batch | S MyBatis Paging Item Reader

— EgovMyBatisPagingltemReader &8 &5

kel L& H| 2
sqlSessionFactory  readeroll 'H =2 &1 5t sessionFactory sqlSession

parameterValues o2fo|lge M2 flet My parameterValues

queryld HdAHO|AE 72l of Zt-ZS Query Id. EmpMapper.selectEmpList
scope ofl = Reader”} 2 8 & Bean Scope step, job

pageSize i X| 7+ & 2|2k H O X| Ato|= A 7| #{100}

resourceVariable FEzZe el 3 Al etd Resource Variable MH|AE ALESHY| @AY resourceVariable
jobVariable EZEzef e 3 Ml et Step Variable AH|AE AHESHY| et A jobVariable

stepVariable EFZg el 3 A EA Job Variable ME|AE AFSSH| st AH stepVariable
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DB X|2| - eGovFrame Batch X| & Mybatis Paging Item Writer 7. eGovFrame Batch M| &S 7|

O DB X 2| - eGovFrame Batch XS MyBatis Paging Item Writer
—  MybatisE Paging 7|22 2 X 2| 5t= Writer 7|&
— HYX| H2|Al Mybatis X 2| I}] & Job, Step, Resouce Variable AtEXt HO| B At 7t5
— MybatisPagingltemWriterg 2%t EgovMybatisPagingltemWriter A{H| 2

Job

EgovMyBatisBatchltemWriter
(MyBatisBatchltemWriter %)

Egovframe Resource Variable A{H|A

Egovframe Job Variable A{H|A

Egovframe Step Variable A{H|A

— EgovMyBatisPagingltemWriter &7

<bean id="mybatisJobStep.mybatisltemWriter" class="egovframework.rte.bat.item.database.EgovMyBatisBatchltemWriter" >
<property name="resourceVariable" ref="resourceVariable" />
<property name="jobVariable" ref="jobVariable" />
<property name="stepVariable" ref="stepVariable" />
<property name="sqlSessionFactory" ref="sqlSession" />
<property name="statementld" value="EmpMapper.updateEmp" />
</bean>
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DB X|2| - eGovFrame Batch X| & Mybatis Paging Item Writer 7. eGovFrame Batch M| &S 7|

O DB XN 2| - eGovFrame Batch | S MyBatis Paging Item Writer

~ EgovMyBatisPagingltemWriter &8 =

MXEtR L|

=69 H|
sqlSessionFactory  readeroll ' == %1 5t sessionFactory sqlSession

statementld H dAHO|AE 77l of1H utd-Z Query Id EmpMapper.selectEmpList
resourceVariable FEEoe el 3 AMElEA Resource Variable MH|AE ALE5H| 25 AN resourceVariable
jobVariable EZF=eelel 3 Al EtA Step Variable AH|AE AFE 57| (S A H jobVariable

stepVariable EZ =l 3 Ml stA Job Variable ME|A S ALE5H7| ¢S AN stepVariable
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Job Runner — eGovFrame Batch M| = 7. eGovFrame Batch M| 27|

O Batch Runner 9

- TAE R HiK| 22 E oAM= AP w0 D2 O|2] JobRunnerS THoict

r
|

== Batch RunnerE A&

oc A
ik

EgovBatchJobRunner Web, Java Application S2 O|835}0] HEXNOZ MAME|= LEK 2| 20| ALE.

EgovCommandLineRunner Q|F T =13 (Windows: / Unix/Linux: crontab &)0|LF B3 Z.E X E (Windows: bat /
Unix/Linux: Shel) O A| SEH 22 A E|= BatchZf &0 AHE.

EgovSchedulerRunner F7| Moz HAE|0{0f St= LEK 2| X0 ALE.

e

O 994 Batch Runner M| & 7|

2
Java Application &% Job &E}f R LIE{®™ | Scheduling 7|

EgovBatchJobRunner O X A

EgovCommandLineRunner O X O X O

EgovSchedulerRunner O O X O A
— EgovBatchRunner, EgovSchedulerRunner®ij A 3 E ZTEZE G52 {5 = 7180l #1320 2R
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Support - eGovFrame Batch H|& Job Variable 7. eGovFrame Batch M & 7|5

Q Support - eGovFrame Batch XS Job Variable
— B MA Z Job ListenersE S A JobOIA] ALEXL FHo| HEE AE S = U= 7|5
— Job, Step, Tasklet, ItemReaer, ltemWriter, ltemProcess A|H| A0 A A2 7ts
Job
Step1 Step2 Step3

Job Variable
(EgovlobVariableListenerE O| &%t AL X} 2| Bi<)

— Job Variable &7

<bean id="egovJobVariableListener" class="egovframework.rte.bat.support.EgovlobVariableListener">
<property name="pros"><props>
<prop key="JobVariableKey1">JobVariableValue1</prop>
<prop key="JobVariableKey2">JobVariableValue2</prop>
<prop key="JobVariableKey3">JobVariableValue3</prop>
</props> </property>
</bean>

— Job Listener 278

<job id="delimitedToDelimitedJob-JobVariable" parent="eGovBaseJob" xmIns="http://www.springframework.org/schema/batch"> <listeners>
<listener ref="egovJobVariableListener" />

</listeners>

<step id="step1">
<tasklet ref="taskletJob" />

</step>

</job>
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Support - eGovFrame Batch H| S Step Variable 7. eGovFrame Batch M & 7|5

Q Support - eGovFrame Batch X| & Step Variable
— B M = Step Listenersg S5l A StepOl| A ALEAL 2| H=F At
—  Step, Tasklet, ItemReaer, ItemWriter, ltemProcess A{H| 20| A AR 7t

r oo
91-

Job

Step1 Step2 Step3

Step Variable
(EgovStepVariableListener® O| 8%t AL X | Bl=)

— Step Variable 27

<bean id="egovStepVariableListener" class="egovframework.rte.bat.support.EgovStepVariableListener">
<property name="pros"><props>
<prop key="StepVariableKey1">StepVariableValue1</prop>
<prop key="StepVariableKey2">StepVariableValue2 </prop>
<prop key="StepVariableKey3">StepVariableValue3</prop>
</props> </property>
</bean>

— Step Listener &7

<job id="delimitedToDelimitedJob-StepVariable" parent="eGovBaseJob" xmlns="http://www.springframework.org/schema/batch">
<step id="step1">
<tasklet ref="taskletStep" />

<listeners><listener ref="egovStepVariableListener" />/listeners>
</step>
</job>
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Support - eGovFrame Batch X|S Resource Variable 7. eGovFrame Batch M & 7| s

O Support - eGovFrame Batch X| &S ResourceVariable

— Step, JobO| A AFE Xt HO| Resource Variable HlE AFE & 4= &= 7|s
— Job, Step, Tasklet, ItemReaer, ltemWriter, ItemProcess MH[20|M A 7S

Job

Step

Resource Resource

Resource Variable

(EgovResourceVariableE 0|83 AL X} F2| 2|42

— Resource Variable 2™

<bean id="egovResourceVariable" class="egovframework.rte.bat.support.EgovResourceVariable">
<property name="pros">

<props>
<prop key="input.resource">file:./egovframework/batch/data/inputs/csvData.csv</prop>
<prop key="writer.resource">file:./target/test-outputs/csvOutput.csv</prop>

</props>

</property>

</bean>
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Support - eGovFrame Batch M| S Code Base Exception 7. eGovFrame Batch M| 37| &

O Support - eGovFrame Batch X| S Code Base Exception
— 7| Message 7|8t O 2{X2|= MA X HA|IX] 22|, HA|IZHHE, g T 2l
— Ol X 2| Al Code Base ExceptionS = 5t0] 0| AT M| X|7| & S3i0] 0|2 & X 2|7t 7+&5t7| 20
oz 2ed g
— Code Base Exception H|O|E H|O|A M7
CREATE TABLE BATCH_EXCEPTION_MESSAGE (
EX_ID BIGINT NOT NULL PRIMARY KEY,
EX_KEY VARCHAR(255) NOT NULL,

EX_MESSAGE VARCHAR(2500) NOT NULL
)i

>

INSERT INTO BATCH_EXCEPTION_MESSAGE VALUES(1,'EGOVBATCH000001"'HiX| & = & F 2t& of 2{7 L St S L LY,
INSERT INTO BATCH_EXCEPTION_MESSAGE VALUES(2,'EGOVBATCH000002"'HiX| & & Y= gle 2771 L St EL LY,

— Code Base Exception AHE

try{

}catch(Exception e){
throw new EgovBatchException(dataSource,"EGOVBATCHO000001");
//Sql & & A/ EgovBatchException 44/ At zf2/0/E =}

/throw new EgovBatchException(dataSource,"EGOVBATCHO000001","SELECT EX_MESSAGE FROM
BATCH_EXCEPTION_MESSAGE WHERE EX_KEY =?");}
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Support - eGovFrame Batch | S Shell Processing 7. eGovFrame Batch M| 37| &

O Support - eGovFrame Batch H| & Shell Processing
— HiX| AW F 27 5[= 25 A& (MacOs/Unix/Linux Shell, Windows Command)%i| CHet &4 2
- HAZH QIR Ao 2 A|AH 2 Y Bl CHE HiX|2F 22 S

— Shell Processing &7

<bean id="egovJobVariableListener" class="egovframework.rte.bat.support.EgovJobVariableListener">
<property name="pros">

<props>
<I-- # Windows2| &% ALE -->
<prop key="encoding">MS949</prop>
<prop key="shellScript"> <![CDATA[
echo "Shell Script Execution Completed !!!"
exit 0 ]]> </prop>
<l-- # Unix, Linux, MacOS §2| 42 At -->
<l-- <prop key="encoding">UTF-8</prop>
<prop key="shellScript"> <![CDATA[
echo "Shell Script Execution Completed !!!"
echo exit 0]]> </prop> -->
</props>
</property>

<bean id="taskletShell" class="egovframework.rte.bat.core.step.TaskletShellStep" scope="step">
<property name="shellScript" value="#{jobExecutionContext[shellScript]}" />
<property name="encoding" value="#{jobExecutionContext[encoding]}" />
</bean>

A Xc-; '61% LH 2

=200 [=]

shellScript Mot AT RE
encodeing At QIR A UTF-8 & MS949
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Support - eGovFrame Batch M| & File Delete 7. eGovFrame Batch M & 7|5

- HiX| HA 5 275= &3
— TaskletDeleteStep TN E Soff tHY S 2= I Ak

— File Delete ¥

<bean id="taskletDelete" class="egovframework.rte.bat.core.step.TaskletDeleteStep" scope="step">
<- EX CAEDS BE THY AX Al >
<property name="directory" value="file:<dictory fullpath>w" />
<l S Ehel T AH| A
<property name="directory" value="file:<dictory fullpath>W<file name>.<file extention>" />
-->
</bean>

° =

directory C|HEZ[ HH 0f) <property name="directory” value="file:<dictory fullpath>\" />

Chel oY 478 0Of]) <property name="directory” value="file:<dictory fullpath>\<file name>.<file extention>" />

—  File Delete AIE

<bean id="egovJobDeleteStepListener" class="egovframework.rte.bat.support.EgovJobVariableListener" />

<job id="delimitedToDelimitedJob-DeleteStep" parent="eGovBaseJob" xmlns="http://www.springframework.org/schema/batch">
<listeners>

<listener ref="egovJobDeleteStepListener" />
</listeners>
<step id="stepDelete">
<tasklet ref="taskletDelete" />
</step>
</job>
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Support - eGovFrame Batch X|S Index File Reader

O Support - eGovFrame Batch H| S Index File Reader

—  HHX| Job H2| A| Resource ¥2|HE 9| shell stepOfl shell scripti] Z&t= TtAHOA| LHHD (index)E AHE

&t 4= Q1= Reader A&

ez =40 0gd 440 7ts HE

i
FM

— Index LY HS AtESIH mHAo| YHHST
— Index(NDX) Reader &4l AN

<bean id="fileIndex-delimitedltemReader" class="egovframework.rte.bat.core.item.file.EgovindexFileReader" >
<property name="indexResource" value="file:./src/main/resources/egovframework/batch/data/inputs/csvData_NDX(0)" />
<property name="lineMapper">
<bean class="org.springframework.batch.item.file. mapping.DefaultLineMapper">
<property name="lineTokenizer">
<bean
class="org.springframework.batch.item.file.transform.DelimitedLineTokenizer" >
<property name="delimiter" value="," />
<property name="names" value="name,credit" />
</bean>
</property>
<property name="fieldSetMapper" >
<bean
class="org.springframework.batch.item.file.mapping.BeanWrapperFieldSetMapper" >
<property name="targetType"
value="egovframework.example.bat.domain.trade.CustomerCredit" />
</bean>
</property>
</bean>
</property>
</bean>

7. eGovFrame Batch M| 27|
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Support - eGovFrame Batch X|S Index File Reader

7. eGovFrame Batch M| 27|

O Support - eGovFrame Batch H| S Index File Reader
— Index(NDX) Reader 24l X|=t 2%

NDX File : It® 0| Z0| “[0] Z]_NDX_[YYYYMMDDhhmmss]" A2 2 0| &
ex) Sample_NDX_20121126151237
NDX €Mz : It E 20 14X2] +2o| FAZHEE LA =)

o o

NDX It X|%t: “[0] 5]_NDX(Index)" &Alo| mpUH

(2): YRUS 7| Opx2 Tfglo|N £ uiA O|F HaEoZ Kud
(-1): YWS 7|F 0|2 THAo|N R G O/ THAFO 2 X/
(0): YRS J|F ORX|Y HABO2 |2

(

+1): @8 7|F OX[E) TN IndexS 1 S7HAIAHA M2

()-IXl EI. |

- NDXTIYSE 3 TRE DHUFO| EXY AL 02S Lt}
of| 24 Sample_NDX_20180104 index A& =7+ 10At2]
ofl 24 Sample_NDX_000A index= A2t & et
A Sample_20180104123456 NDX Ztlo| ofl et mel = Q14
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Support - eGovFrame Batch H| & Center Cut 7. eGovFrame Batch M & 7|5

O Support - eGovFrame Batch X| S Center Cut
- HiX| ¥ T 27 5= 8 HIOIH MZ|E fIsH MIE 24 LAl 2he] 2

— Center Cut2 7(Queue)E AFE5HY CHEZ H|O|H X2 E s ME Zd 24 of HiX

— Unordered List Item?| 28 2 2 HHZ Q| X &= T (Queue)E 0|85t FE22 M 25t 2= HiX|
A

— Unordered List ItemX & ItemReaderg AF&5t0] HO|HE 2111 70 &2 Center-Cut Reading Stepdt, $10{2
HIOIE & 78 & QueueSenderE E3l Queuedf| €= 7=

P

Jh"nS_Qgeue -
x =
| E— QueueReciever 12' EE

(Business Proc)

— Center-Cut Process Step2 T0lA| 0|2 H|O0[HZE 911 X 2| 2= (Busineess Proc)& &-&5}0] H|O|EZ X 2|
St= +&

JMS Queue

Read Data L > QueueSender >
From ItermReader

— Center Cut X2|A| M™% (QueueSender) -> FAMH (ActiveMQ) Bl -> 742 (QueueReciever)2 E8j| X2
E|0 MEZAZ THEROA 2B X2
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Spring Batch 2.x

Spring Batch 3.x

Batch Processing

Batch Support

eGovFrame Batch H| 37| &
E0XE

DB X 2| — Cursor 7| gt

DB XM 2| — Paging 7| &t

DB X 2| - Driving Query
7| gt
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Appendix. DB X{ 2|

— Cursor 7|8H(1/2) 8.

ozt
fd
>
Hu

O Cursor 7|8t

Cursors Lt

— Spring BatchOl| A Cursor= CursorE X7|3}sliA O
WO = 0|5A|7| 1L

ZF=O|H : ResultSet.HOLD _CURSORS_OVER_COMMIT &

A2l akg

= ltemReader0]| 7|25t read”/t @ =& W OC}

SO A= BEE AN E g

X|3817| 8= JDBC3.0 EEIO|H Q.

FOO 2 Select * from FOO
id=2 where id > 1 and id < 7
name=foo2
bar=bar2 D NAME | BAR
1 foo1 bar1
o 2 foo2  |bar2
name=foo3 3 foo3 bar3
bar=bar3 4 foo4 bar4
5 foo5 bar5
i 6 foo6 | baré
id=4
—— 7 foo7 bar7
bar=bar4 8 foo8 bar8

v

— 'FOO' H|O|=2 ID, NAME, BAR 37H2| ZEHOo 2 {1 &0 YO SQLE= &off ID7H 1ECt 310 7ECH &

218 %2

2'6‘HO|
- O—

— Cursor= ID 20| Al A|&SHH read()7t 2 Z & WHOCH FOO 24X 2 OfEHE| 1D Cursor= CHe Y22 Ol
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Appendix. DB X{ 2| — Cursor 7|t(2/2) 8. HIX=

O Cursor 7|8t temReader &

-

— JdbcCursorltemReader : Cursor 7|8t 7| =2| JDBCE 72Tt ItemReader

— HibernateCursorltemReader : Hibernate At& O|1+ & 212 cachelt dirty checkingES X 7{ St ItemReader =

HQLES M52 SessionFactoryE MY ste YWAlO 2 Ft5t

O Cursor 7|8t ItemReader &% : JdbcCursorltemReader

<bean id= "ltemReader" class="org.springframework.batch.item.database./dbcCursoritemReader">
<property name= "dataSource"” ref="dataSource"/>
<property name= "sq/" value="select I0, NAME, CREDIT from CUSTOMER'/>
<property name= rowMapper”>
<bean class= "org.springframework.batch.sample.domain.trade.internal. CustomerCreditRowMapper"/>

</property>
</bean>
28 g5 ck:
dataSource DB connectionE & 0= = U= dataSource= X|H
sql gt e
rowMapper ResultSetO| A 24| Z O HSt= =2 A2 RowMapper QI E{IH|O|AE Foiot FefjA e
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Appendix. DB K| 2| — Paging 7|%k(1/2)

O Paging 7|4t X 2|

~ GlO|E{H[0|A HAZ AFRSHE CHAl o3| 2|2 AuE

A2Eo| 20 718 = =

ole
= T AMO.

- 2dE = 4 Hele AR d He S X[t I 0| X|off BrghA|Z| LA} S

O Paging 7|4t ItemReader® - JdbcPagingltemReader

~ L O|X|E Mt W2 Htetst=0 AFESHE sQL #H2lE HSe M2 X1 = PagingQueryProvider Q!
HnolA~ He

- HIOJE HO|& &2 X|[&St= MZ CFE PagingQueryProviderg A&

<bean id= "ltemReader” class="org.springframework.batch.item.database.JdbcPagingltemReader">
<property name= "dataSource" ref="dataSource"/>
<property name= "queryProvider">
<bean class= "org.spr...SqlPagingQueryProviderFactoryBean">
<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>
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Appendix. DB X| 2| — Paging 7|%t(2/2) 8. §1Xt=

O Paging 7|t ItemReader®) - JpaPagingltemReader
— JPAE= SIO[H{H|O| E StatelessSession2f H|==ot 7] 0| gle B2 JpA BMO|M XS5t= CHE SEE ArE
— JpaPagingltemReader®|= JPQL &= M ASt10 EntityManagerFactory™ &

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

</bean>

O Paging 7| ItemReader® - IbatisPagingltemReader
— HO|X|2] RowE &2 = U= HEYHQ X|/2 5IX| oLt o2 #E2E HEE 018310 2| F7t 7t

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

</bean>

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

</select>
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Appendix. DB K| 2| — Paging 7|%t(2/2)

oz

k=l
b
Hu

O Paging 7|t ItemReader @ - MybatisPagingltemReader

— IbatisPagingltemReader2} 278 &40} R ARSI 28 £4 Y, Query 2@ 0| CHE XO[7} /U=
(BT Y20 M MybatisPagingltemReader 2t7%2t EgovMyBatisPagingltemReaderE A|5)

<bean id="ltemReader" class="org.mybatis.spring.batch.MyBatisPagingltemReader” scope="step" >
<property name= "sqg/Sessionfactory " ref="sqlSession" />
<property name= "parameterValues " ref="stringParameters” />
<property name= "queryld" value="EmpMapperselectEmpList” />
<property name= "pageSize” value="#{1000}" />
</bean>
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Appendix. DB X 2| — Driving Query 7|4t

o
oz
fd
2
HU

O Driving Query 7|8t X 2|

2 o Z2|AH 0| HIHE2 02 = A Q1 pessimistic Lock™ 22 74X U, (HEXN QI 42 IBM, DB2)
Pessimistic Lock™ 2HZE 3| A|O|E LockS 7= M2he @ Ct2 22191 0 Z2|# 0| Mol M & E|0o|22o] 97|7}
=t 42 28 €0l 2 5 S,

=Mooz 0| B2 H|O|Ef HEoll CHSHA Cursorg Ol= ¢ £7 HIL 0| 2t O|f7t 2 = A2,

S
— 1A IStE =3] ZAOZ Primary KeyE M =3

Tt 7| : SingleColumnJdbcKeyCollector, Ct=7| MultipleColumnJdbcKeyCollector)

2CHA| : 22|t Primary Key= Lt2t0|E 2 AHESHA X 2| (Processing)

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

Joh
ID NAME |BAR
1 foo1 bar1 s N "
S| |8 |2
2 foo2 bar?2 & § £
3 foo3  |bar3 2 II Erier 8 * Datzhase
4 foo4  |bard ] 2| | & 2
\ g — -
5 fooS |barS
6 foo6  |bar6 T
g foo7 bar7 ___ Query for detail= using
8  |foo8 |barB Existing |, -~~~ ‘€/FaemE
Heys obtained at step initialization DAO
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O Spring Batch

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

— http://static.springsource.org/spring-batch/3.0.x/reference/html/index.html
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