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1. 274

2 YoM = Jakarta Batcho| 7H'd 2t 718 2401 CHoi A 2HSHCY,

1.1. Jakarta Batch 7|2 744

HiX| K2|ghAle de| AFRE|= YFAZ2E HEOZ, W3 X|eHH0| 1 A 5EhE 81X QoM 1212 Z0f| A
Mdig|= EZO| ULt YEH o Z @z M| 1 A AkO| é% S0 Mot HEEOE N I0f7'||—f
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1.2. Jakarta Batch 18 24
= Hofl M Jakarta Batcholl M Holstm Rl Tielg P4t QA4S0 it S Ziarsts Masict,

CI22 Jakarta BatchE 7+45t= M XQl R4 F 7t 2HA|0|C.

e
| <upp JobOperator
ltemReader
JobRepository (<« Job ltemProcessor
ltemWriter
\ | iy Step
Jakarta BatchE T#45t= Xl @A S 7| 2HA|

AHEX} O Z2|AH|0|H0f| M JobOperatorE Sl M JobS HO{(H =2 SX|)3t1, Job2 AlE 2ol it
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HMIE 7K1 QICE Step2 Job2l 520l £5HH, StLte| Job2 o
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X
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1.2.1. JobOperator

JobOperator= Job2| M2[0f CHSE 2E AMEf HEE Z9|/AHojg = U= 7Is
OfZ2[A[0| MOf| A HiX| Xt A S AMBMA|HF = CIE{H|O|A S 3BT A
=0 chet |02t StepExecutionE 7HX| 11 2= HHOE M|35H7| T StCt.

g xIZstm, Arg Rt
HOZ 0|2 S8 AR, AR,

1.2.2. Job
Job2 HiX| T2 M|A HHE H&ESHSE HEHO|1 02 StepQ 2 A E £ U1, B E Step2 MAXOZ Ha|st=
2td ™S g 5 ULL Jobo| HEHHOE Job2| 0|5, Stepll A ’é.*QI,JObQI THAZ 7|5 HE RFE BAE
& UL
* JobInstance
JobInstance= 7HEZX Q! job2| AlsHE o|O|stCt.
OHY EH A2t SESH= Jobs ™oIMCHD 7HESHH 0 Job2 Y EF AlZtol| SEoICH= =2|F ¢l
JobInstance StLEE 74X A| EICH 2Hekofl 13 1201l SHE JobO| HAHE|UCIIH Mot B2 CHE 0| =AU S
AR 12 129| JobInstanceS CHA| MBS} LESE 12 2209| JobInstance™ MEA| A4 A SHo] ASHSIC},
2tM 2t jobInstances O] H M E £ U1, o2 H HAHE|= FHE JobExecution2t 1l BHCH Alle

0

=
IHOCH JobExecution QIAEIA T M{EAH MM EICH MZ2 JobInstanceE AFESICHE A2 MSEH Job2

ASlisIZICH= 242 2|0|8t1, 0]0] M| &l jobInstanceE ARdt= Z12 Checkpoint 7HS S 2 A 2|sf{of &
BEBH AZsH=E Zo|ct,

JobInstance XtAl|= Cl|O|E{0f] CHSH A S X|SIC. Cl|O|E{of| CHSE M2 O] £ item THY 2 OIS0
XM1lot= ItemReader A0 A| QUCH.

JobParameters

JobInstanceE CHE JobInstance®t #EH3H7| 2|8 A= JobParametersE 0| &3l{0f otC}. 22 CHE
JobInstancedl St jobParametersE AF2E & ULt THEHOZ JobParameters= Java SEO| A
H|Z3t= java.util.Properties 22HAO|C},

IE E™ 1¢¥ 129 JobInstance= JobParameters2 "schedule.date = 2016/01/01"& 7}X| 1
229 JobInstance= JobParametersZ "schedule.date = 2016/01/02"E 7}ZICt. Job2 042
JobInstanceE 72 £ 11, 2t JobInstance= ZXt2| JobParameters2 71HE 4 UL} JobExecution2
StLES| JobInstance LHOA] Of2] tH AlgHet &~ QIC},
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JobPatameters «—— Schedule.date = 2016/01/01

Job - Joblnstance - JobExecution

The EndOfDay Job The EndOfDay Job for The first attempt at
2016/01/01 EndOfDay Job for
201/01/01

Job, Joblnstance, JobParameters, JobExecution Zt2| |

* JobExecution

UL}, JobInstance= SHE

Job®| MRS 3t ¥ ATt E0|CH Mo At 4T
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1.2.3. Step

Step2 ALK E HHAZ X2|3H0F ot= HHX| 2 S 2 XY S
of2] 7He| Stepe = M E £+ 1, Step° AH| B X] X 2]of
UL}, Step2| ZHCHeh Of| 2 MU S 20 A HO|E{H|O|A R &
ZAIME StepE StepExecutionS 7HX| 1 QICH,
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CtE O 2 Job1t Stepl| #AIE LIEHALE, Job2t StepO| one-to-many 24|01, Zt step2 Ar2hof| 2t
StepExecutiong 0] H THS0{ MM A|Z 2~ UL JobExecutionzt StepExecution & DAl one-to-many
2tA|0| 13, StLtC| Job Ol Argtof| 2t 042] StepExecutionS At Malish= A7 = 4 AL

Step

Job ’—’ Joblnstance ’—’ JobExecution ’—’ StepExecution

Jakarta BatchOl| M Jobxt Step2| 24|

+ StepExecution

Step2| A4S oF H A== =F0|C}. StepO| A= WHOICt StepExecutionO| M-0| ZICt. Step2
ChunkLt Batchlet@ 2 O|R0{X| 12, M2 A HiF|(mutually exclusive)dt ZAZ SA|0f| AtEE = QiCt
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* Chunk

n!]

Chunk= item-oriented?t B X| StepOfl &SI, reader-processor-writer IIEIQZ AH |11 EZHMO|
scopeCE HHMEIC FI|HMOE K2| 2 E CheckpointE 7|23t = MER EHMM S HEsl

= = T [El ey B B = EI--
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CHS 2 chunk 7|8t itemE reader-processor-writer IIEIO 2 X2|sH= 2t™ S Zt2FstA| LIEtH T 2l0|Ct,

o
Step ltemReader ltemProcessor ltemWriter
| | | |
execute() = read() , : :
ltem I |
process(item)
) ! ltern I
) | Y |
read() h

ltem I I
: | | |
I process(item) |

) ltem '
. | |
I I write(items) I

ExitStatus I |

) | | | I
[ | [ | [ | [ |

Jakarta BatchOl|A] Step2 *2|& [ Reader-Processor-Writer2| S&} 1t

0

StepO| AIZtE|H ItemReader0f| M 22 HIO|EE item EH2I2 2{0{S 0 ItemProcessordfl Al EAF 1,
ItemProcessor= 2t item2 A{2|3tCt, O] 2P BEESICHIL X 2| b2 E item 2|AEE ItemWriterOf|A|

—_—=
LBt
« Batchlet

Batchlet2 task-oriented®t HiX| Step2 2|0|St1, item-orientedstX| 2 A0 RE5tA 0|22
ULL FHHCZ o E ST MU S ME5H= ZY0|LE EF BHOE AAldh= &Y 50| /UL
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1.2.4. ItemReader

ItemReader= ot ARIZ 1 45H= itemES2 HHE0|= Z70|C 2] EQl itemE ItemProcessor0| | StLt2|
item# MEsHF= &S oot ZHEHSH O 2 T S oA X 2|sHOF 5t ZHI0| QI stLte] 2telo] 2|ZE
CHR|2 o|0|7t Tt & ff, itemS StLtQ| 2tRlO 2 Holsto] MET 4~ UL

X
CheckpointZ 7|E£2 sE2H, 2F 7t LIAHLE XHAIZ0| =|}E T CheckpointFE| CHA| A|ZHeh 2= QICH (0]l A
C

=& ot Lhef 2|2 =2 R DiX[Be = 810{S KT 2tel+E CheckpointZ 7| =8l &2 4= UL

FlolM @EE Checkpoint 7|5 ItemReader®| M AFEE 4 QU=H| OHX| 20| §SH2Z 0{T /IKIE
S

1.2.5. ItemWriter
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ItemWriter= 8 chunkdil CHet Zat28 &3 st= = 0|CH A E0{2 itemOf| CHSE HEDE 2 4 QIOMH,
Cl20| S0{2 220 cHst M= 2 27} QICt ItemProcessorZ %l 048] itemsE0| 2| AEZ MEHE £ QIC}

1.2.6. ItemProcessor

g

ItemProcessor= Item= &K H2[5t= =70|Ct ItemReader?t StLE2| item= 20 2
St= At S BHESICE X

ItemProcessor?t ME[ste 222 £sHA| 2|0, 2| ZAoHE I[temWriter?t &6t
OHZZ|AH0|M JNLU KL= Item| CHEE K 2| 2EIS ItemProcessoroﬂ Tos A EBCY

1.2.7. Checkpoints

OtF QAIZH SOt K2|A|Zto| HRst ALK H|O|E{ofl CHEt HiX| OHE2|ZH|0| M2 Yutx o=z
checkpoint/restart 7|52 Q7tCt,

-v-

Checkpoint= StepExecution®| TIHMENE F=7|H 2 2 bookmarkdtd] LIE0ll THAIZHE o 7| =&l OFX|9}
Checkpoint F28E H¥  JEE siF= 7|S0|Ct CheckpointE & M lockE &1 7|F517| W20
WESHA| Checkpoint 7|S0| Xt S&e 5 TA| A/ AR 50 IH S E = AUCH W2t Checkpoint

F71E HHEsHH EFst= A2 450 2% 7Y ZAEO|C
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2. Batch Ag|E E =2HA4AMA

= Z0AM= JEUSOIA Jakarta BatchOf| A F2o|ot 0] Ml A= ES ATok= A0 Tl A 7|zt

2.1. 712

AZ|E £ Web, EJBS| DDOj| MH38I7{Lt IS Z2SH= Application DDOf| Mg 4 QlCt,

o] Ho
- O
=
=

20l= WebOl|2HE= E)BO|2H) AF5A Lt 0 Z2[ZH| 0] M0 2t batch-thread-poolS & E5H0]
[ha 24 glo| M| batch-thread-pool MEE 7|89t 2 SEIsiCY,

40 neo
rx re
M-

2
°

i JEUS= Web DD2} Application DDOI| A3|E & HF0| 25 ZX{st7{Lt EJB DD,
0 Application DD7} 20| ZXljst= Z<2 Web DD(5E= EJB DD)2| AZ|E & MEE
J|gto 2 MAEICE,

2.2. DD A

[te2 A= E2 M3t sh=0f Ci3t dHo|ct,

- —

a5 a9

min Hooh 2 S AHE A E F0M 2ESt= A E 9| 2| £70|CH
(7122t 0)

max Mol 2l AHE A E E0M 2ESts A% E 0| 2|SHZHO0|CE
(7123 0)

keep-alive-time Moot x2S AHE A E Z0|M 2E|SH=s A= =7t Max O[5H0|HA Min 0|4kl
2 AH™E A7t S OFR P S St UX| Y2 A E= XISHOE AYE Z0i|M
HAECH

A2 E9[ =7t 00| H|AHSHA| @h=Ct. (7124k: 60000, T2l ms)

queue-size A8 E E0i|M Helot Y E0| MEE Queuel 7|8 K|t

(7123 4096)

DDOIM A= Z0f| Lot RS & < DD 2te| 24
23 Yol tioh M ZFetrt.

—

¢lof et A3 = S0 AFEL) 2 ZoilM

rr
i
)
)
ME

FI>
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2.2.1. 4XHE pp MH
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AEHAEE= ServletO[L} EJB S2 2|0|otCt. AE E AH= 2t
ZEX| 23 ALY, jeus-web-dd.xmlzt jeus-ejb-dd.xmlof| M StC},

CtS2 /WEB-INF/jeus-web-dd.xmld| batch-thread-pool2 &% %t of|0|Ct,
AEHAE DD M3 : <jeus-web-dd.xml>

<jeus-web-dd xmlns="http://www.tmaxsoft.com/xml/ns/jeus" version="8.0">
<batch-thread-pool>
<min>10</min>
<max>20</max>
<keep-alive-time>60000</keep-alive-time>
<queue-size>4096</queue-size>
</batch-thread-pool>
</jeus-web-dd>

CIS2 /META-INF/jeus-ejb-dd.xml0l| batch-thread-poolS M3t of|O|Ct,
AZHE DD MH : <jeus-ejb-dd.xml>

<jeus-ejb-dd xmlns="http://www.tmaxsoft.com/xml/ns/jeus" version="8.0">
<batch-thread-pool>
<min>10</min>
<max>20</max>
<keep-alive-time>60000</keep-alive-time>
<queue-size>4096</queue-size>
</batch-thread-pool>
</jeus-ejb-dd>

2.2.2. Application DD &%
CHS 2 /META-INF/jeus-application-dd.xml0l| batch-thread-poolg X%t of|0|C},
Application DD M4 : <jeus-application-dd.xm[>

<application xmlns="http://www.tmaxsoft.com/xml/ns/jeus" version="8.0">
<batch-thread-pool>
<min>10</min>
<max>20</max>
<keep-alive-time>60000</keep-alive-time>
<queue-size>4096</queue-size>
</batch-thread-pool>
</application>

2.3. 22

Jakarta Batch®| 2= JEUS 27{E AtE0HA| =Lt Wt 2 B E JEUS 2H @F 2= SHOHK| gt

Lol_

Jakarta Batch 27 Java EHE AHESICE, 2t Jakarta BatchOll CHSH| 222 t7| fIsiA = Java 2A
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M sljoF SICt. Ofof| st MM JEUS Server QHLHM Q| "D 2HE| MX"g £t $iCt,

6 Jakarta Batch 27{= com.ibm.jbatch I{7|X|& 7|ZCE 21 2" M
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3. Jakarta Batch Ol A

2 Z0lM= JEUSOIM Jakarta BatchE &&%t Zt=Fot Ol E2|7|0| M0i| of| KIS HE ST,

3.1. 712

2 oMol M= JEUSHIA Serviet 2K 0i| CHSH BHX| jobS &S, 8 Z ot
Ztetst of Z2|AH|0| M S ATHSHCE,

—

i
i
it}
o
re
Im
2
At
olo
o
|0
Hu
-
rir

CIS2 Jakarta BatchE 283t 23! 0f||2] War It 71Z0|LCt,

Example.war

| --META-INF
| | --MANIFEST.MF
| --WEB- INF
|--[X]jeus-web-dd.xml
|--classes
| --META-INF
| --batch-jobs
| |--[X]simple_file_batch.xml
| --task
|--[T]personList.txt
| --tmaxsoft
|--jbatch
| --test
|--[C]1jBatchServlet.class
| --handler
|--[C]FileltemReader.class
|--[C]LogWriter.class
|--[C]Person.class
|--[C]StringToPersonProcessor.class
* Legend

- [01]: binary or executable file
- [X] : XML document

- [31 : JAR file

- [T] : Text file

- [C] : Class file

- [V] : java source file

- [DD] : deployment descriptor

3.2. DataSource &%H

Jakarta Batch OHZ2|AH|0| M S JEUSOIA] ALESI2{H BEEA| Jakarta Batch 22 < o Z ot H|O|E A AT}
HO|E|0f U0{OF BTt HXH JEUSO| M = Apache derby DBOJ| A2t SEISHCE

Linux2| &< JEUS_HOME/bin/startderbyE 0|&3%t0] derbyE A& o~ QUCH HIO|E{AAS[ export
namelZ "jdbc/batch"S MO[$iCt,

3. Jakarta Batch Of|&] | 9



HM= Derby?h YaX Oz X|2E|1 AL Derby 2/2| DB X[ 2 HEHL 2 S0
! O|FOX|X| AL Z AHES HBHX| Qb=LCt

CtS2 HI0|E{ A AT HO|El domain.xml2| 0f|O|Ct,
H|O|E{AA MH : <domain.xml>

<domain>
<data-source>

<database>
<data-source-id>jdbc/batch</data-source-id>
<data-source-class-name>
org.apache.derby.jdbc.ClientConnectionPoolDataSource
</data-source-class-name>
<data-source-type>ConnectionPoolDataSource</data-source-type>
<server-name>localhost</server-name>
<port-number>1527</port-number>
<database-name>derbyDB</database-name>
<user>app</user>
<password>app</password>
<property>
<name>ConnectionAttributes</name>
<type>java.lang.String</type>
<value>;create=true</value>
</property>
</database>
</data-source>
</domain>

3. jeus-web-dd.xm| &3

JobS MEA|IZ A= E0f CHSt A™ S StC}. jeus-web-dd.xml0|A| batch-thread-pooldi| CHet HAMIE o}X|
o= B default 222 HHE A= 0| MYEICH S &M B2 HAEHE DD 282 Xt

3.4. Job H9

Job2 EAM|SH= xmldi| Job, Step, ItemReader, ItemWriter, ItemProcessorg SS3tCt. siE Job
xml| It 2 META-INF/batch-jobs/ Z [ Of2ol| £0{0f BtCt.

6 War0| Al META-INF= T EXO 2 /WEB-INF/classes 1$I0]l 2L0{0F SEtstCt
CHS2 /WEB-INF/classes/META-INF/batch-jobs/simple_file_batch.xml Tt S| A4 of|o|Ct,
Job H9| : <simple_file_batch.xml>

<job id="demo" xmlns="http://xmlns.jcp.org/xml/ns/jakartaee" version="1.0">

<step id="step1">

10 | Jakarta Batch QHHA
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<chunk>
<reader ref="tmaxsoft.bhkim.test.filebatch.FileItemReader">
<properties>
<property name="filePath" value="#{jobParameters['filePath']}" />
</properties>
</reader>
<processor ref="tmaxsoft.bhkim.test.filebatch.StringToPersonProcessor" />
<writer ref="tmaxsoft.bhkim.test.filebatch.LogWriter" />
</chunk>
</step>
</job>

3.5. JBatchServiet

Jobof| thsli A HEHTt xmIS
o

JobOperatorOf|#| ZEtet. jobS M
operatorO|AH| MEE 4~ QUCH

ot

o ot oj2t0[E{ S FolaiAf 20|

CHE oMl = filePathE keyZ o= ZEHE|Z X2 H|0|HE 7HX| 1 /= personList.txt T2 A2 E
HAZFE ollxlo|Ct.

JBatchServlet Of|H|

@WebServlet("/JBatchServlet")
public class JBatchServlet extends HttpServlet {
private static final long serialVersionUID = 1L;
private final String FILE_PATH = "META-INF/task/personlist.txt";

public JBatchServlet() {

super();
}

protected void doGet(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
Properties jobParams = new Properties();
URL personListURL = Thread.currentThread().getContextClassLoader().getResource(FILE_PATH);
jobParams.setProperty("filePath", personlListURL.getPath());

JobOperator operator = BatchRuntime.getJobOperator();
// xml file name without format
long id = operator.start("simple_file_batch", jobParams);

waitForEnd(operator, id);

response.getWriter().println("File Batch is successfully precessed.");

}

protected void doPost(HttpServletRequest request, HttpServletResponse response)
throws ServletException, IOException {
doGet(request, response);

}

public static void waitForEnd(final JobOperator jobOperator, final long id) {
final Collection<BatchStatus> endStatuses = Arrays.aslList(BatchStatus.COMPLETED,
BatchStatus.FAILED);
do {
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try {
Thread.sleep(100);

} catch (final InterruptedException e) {
return;

¥
} while (!endStatuses.contains(jobOperator.getJobExecution(id).getBatchStatus()));

FILE_PATHOIIM F2l5t 1 = DU Q| LHE2 L5t 2L},

Name1,27,Computer Science
Name2,22,English Education
Name3,23,Electronic Engineering

3.6. ItemReader

FileltemReader O|H|E A T{E ™ ItemReaderE #oI5tHA 4712] €= open, close, readltem,
checkpointInfo& F$48{0F $ICt ItemReaderOfl A= item THel 2 THU O M 2o A A 2|sHof st 2 oI F oAM=
iteme| THe|E mQ| ot 2telo = Ho|stn It

open &=2| Oi7itH=~2 Serializable2 EAF =0, 0|42 CheckpointE &Qlst= 7|52 2 0| H0f|
HIEH4Ho = ZRE|0] CHA| A|ESt= R0 DK%= 7|ZE CheckpointOll M M= EE EotFE= 7|S0|Ct
Jakarta Batch O Z2|AH|0|M S &M<t f Servlet, EJB 2/0ll &4 Batch 2Z]0{|A
! injectionO| SEISHX| gt B = Z:9|5|{OF it
CtZ OIFI0 M= readItemS & WO} recordNumberE 7|3l KL, Lf" | 20| H|Hd S=E|0] CHA|
MHEAUS i IHAS SHE recordNumberfEf A|ZE 4= Q=2 AL F = XY S opendilA $8siCt,

FileltemReader Of| K|
public class FileltemReader implements ItemReader {

0Inject
@BatchProperty
private String filePath; // JobProperties in xml setting is injected to the field

private BufferedReader reader = null;
private int recordNumber;

@0verride
public void open(Serializable checkpoint) throws Exception {
if (filePath == null)
throw new RuntimeException("Can't find any input");

final File file = new File(filePath);
if (!file.exists())
throw new RuntimeException("A file

(1]

+ filePath + "' doesn't exist");
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reader = new BufferedReader(new FileReader(file));

if (checkpoint != null) {
assert (checkpoint instanceof Integer);
recordNumber = (Integer) checkpoint;

// Pass over latest checkpoint record
for (int i = 1; i < recordNumber; i++)
reader.readline();

}

@0verride
public void close() throws Exception {
if (reader != null)
reader.close();

}

@Override
public Object readItem() throws Exception {
Object item = reader.readlLine();

// checkpoint line update
recordNumber++;
return item;

}

@0verride
public Serializable checkpointInfo() throws Exception {
return recordNumber;

}

3.7. ItemWriter

LogWriter OllX|i= ItemWriterE #&16HHA 4712| &4 open, close, wirteltems, checkpointInfoE T3 %tCt.

writeItem| M X 2[sHOFE items HIA(E|AE)Z 'HA dHA| =ICt

Jakarta Batch O Zz2|7|0| M2 ZtHE ilf Servlet, EJB 2|0l &= Batch 2Z|0f|Af
! injection0| S&6HX| kOO = Fo[6H{0F BtC},

CHZ ClIF0 A = ZHEHSHA| 'EA B2 item 2| AE0 CHoi A LHE 0 Folet loggerZ E25t= AR ALY,

ltemWriter Ol A|

public class LogWriter implements ItemWriter {
private static final Logger logger = Logger.getlLogger(LogWriter.class.getSimpleName());
int writeRecordNumber;

@0verride
public void open(Serializable checkpoint) throws Exception {
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}

@0verride
public void close() throws Exception {

}

@0verride
public void writeltems(List<Object> items) throws Exception {
// simply print passed item to logger
for (Object o: items) {
logger.info("writeItems > " + o.toString());
}
}

@Override
public Serializable checkpointInfo() throws Exception {
return null;

}

3.8. ItemProcessor

o

Sasict,

ItemProcessor= ItemReader0f|A] 210{=2! H|0|E & 7t35t= &Y

EtMeh i Servlet, EJB 2|0f| & Batch ZZ|0]| A

Jakarta Batch OfZz2[7{|0| 4 S &
D2 Folsljof BtC,

! injection0| SAISHX| 52

CHE GMIOl M= 10{ Sl It Q| 2l 2XIE S item LI2H0|HZ MEHHUAD, FAE S 71550 Person Z4H| 2
MESt 2ol £ 717t =|H 715 E ES0| ItemWriter2 HEEICEH

ItemProcessor G| X|
public class StringToPersonProcessor implements ItemProcessor {
@0verride
public Object processItem(Object item) throws Exception {
// Parameter2 HO{2 item2 "name, age, department" HAl.

final String[] line = String.class.cast(item).split(",");

if (line == null || line.length != 3)
return null;

return new Person(line[@], Integer.parselnt(line[1]), line[2]);

Processor LHO|A| At2E Person ZiH|= CHS ot Z2H0| ZHEHSHA| Mol =ICt,
Person ZiA|

public class Person {
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private String name;
private int age;
private String department;

public Person(String name, int age, String department) {
this.name = name;
this.age = age;
this.department = department;

}
@Override
public String toString() {
return name + "," + age + "," + department;
}
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