JBatch

... WIN He o4eHb bonbline AdHHbIE






HemMHOro o ceroaHALWIHEM AOK/aAe

* HYalle »xnusy He B Poccumn, mory CTpaHHO NPOMU3HOCUTb CN0Ba
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HemMHOro o ceroaHALWIHEM AOK/aAe

* Yalle »nusy He B Poccumn, mory CTpaHHO NPOMU3HOCUTb CN0Ba
* [To ymonyaHuio byay paccy»KaaTb B pamKax Java EE

e Ina nemo byay ncnonb3osatb Arquillian
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3 BOODOLLE 3a4eM HYHKHb
KOMMbOTEPDI ?



i

[1paBM/IbHbIN OTBET:
CMoTpeTb KOTUKoB!

e

Image credits: Simon’s Cat



... HO BOOOLLE-TO OHM MOMOTratoT
B aBTOMaTM3aLNU
06paboTKM AAHHbIX









... A Bbl MOMHUTE CBOIO
NepBytO 3a4a4y Ha paboTe?



A bonee yem yBepeH:

1. B3atb CSV dannuk
2. Pacnapcutb ero

3. CoxpaHuTb B Hbase
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X

CSv

Munpom sHTepnpan3a 40 CUX
nop npasAT CSV/XML ¢pannbi!

Image credits: pixar



A yTO BoobOLWe Takoe Batch?
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A yTO BoobOLWe Takoe Batch?

* [lakemHasa obpabomkKa.
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A yTO BoobOLWe Takoe Batch?

* [lakemHasa obpabomkKa.

* (Moymu) He yyuacmasyem oriepamop.
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A yTO BoobOLWe Takoe Batch?
* [lakemHasa obpabomkKa.
* (Moymu) He yyuacmasyem oriepamop.

* (uacmo) Kak ¢hoHoB8bIU rpouecc.

..HaaHOeKcusn
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[TakeTHaa 06bpaboTKa B KN3HU

e ObWwecTBEHHbIN TPAHCMNOPT
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[TakeTHaa 06bpaboTKa B KN3HU

e ObWwecTBEHHbIN TPAHCMNOPT

* OnToBaA TOProsnA
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[TakeTHaa 06bpaboTKa B KN3HU

e ObWwecTBEHHbIN TPAHCMNOPT

* OnToBaA TOProsnA

e Obwenut ©
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A 3a4em BOODOLLE B NPOrPammMmMpoBaHmm?

* Llenbln noaKnacc 3aaay
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A 3a4em BOODOLLE B NPOrPammMmMpoBaHmm?

* Llenbln noaKnacc 3aaay

* OcobeHHOo B aHTEepnpaise
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A 3a4em BOODOLLE B NPOrPammMmMpoBaHmm?

* Llenbln noaKnacc 3aaay
* OcobeHHOo B aHTEpPNpPanN3e

* lcnonHAoTCA AONTO
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A 3a4em BOODOLLE B NPOrPammMmMpoBaHmm?

* Llenbln noaKnacc 3aaay
* OcobeHHO B 3HTEpNpamn3e
* cnonHsatoTca aonro (... 41 yac)

* 33 HUMM MOXKHO HabAaaTb U UMM YNPABAATD
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Yem nosnesHa nakeTHaa ob6paboTKa
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Yem nosnesHa nakeTHaa ob6paboTKa

* DPPEKTUBHOCTb
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Yem nosnesHa nakeTHaa ob6paboTKa

* DPPEKTUBHOCTb

* Jlyywan yTMAmn3aums pecypcos
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Yem nosnesHa nakeTHaa ob6paboTKa

* DPPEKTUBHOCTb
 Jlyywan yTmamn3sauma pecypcos

* ABTOMaTM3auuA
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Yem nosnesHa nakeTHaa ob6paboTKa

* DPPEKTUBHOCTb
 Jlyywan yTmamn3sauma pecypcos

* ABTOMaTM3auuA

* KoHUEeHTpauusa BHUMAHMA Ha OAHOM 3a43a4e
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YTO MOXKeT NpunTK B rosioBy npu caose “baty” B Java
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* Spring batch
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YTO MOXKeT NpunTK B rosioBy npu caose “baty” B Java
* Spring batch
* Hadoop?

e Spark?
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YTO MOXKeT NpunTK B rosioBy npu caose “baty” B Java
* Spring batch

* Hadoop?

e Spark?

* Websphere datagrid?
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YTO MOXKeT NpunTK B rosioBy npu caose “baty” B Java

Hy uto-HMbyab cBoeE:

Tam Napy UMKNOB, NpoYnuTaTb ¢auiuK .. 3anucatb B 6a3y AaHHbIX!
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A B yem cobcTBeHHO Npobnema’?

* ObbIYHO CBOAUTCA K LUKAY:
¢ |_|p0‘-ll/lTaTb U3 OAHOIo mecCTa
* ObpaboTtaTtb

* [TonoXuTb B Apyroe
MecTo/3anuncaTb pesyabraT
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A B yem cobcTBeHHO Npobnema’?

* OBbIYHO CBOAUTCA K LUKAY: * A YTO eCNu Haao BbINOAHUTb YTO-
* MpounTaTb U3 OAHOIO MecTa TO NapannenbHo?
* ObpaboTtaTtb

* [TonoXuTb B Apyroe

- A P,
MecTo/3anucaTb pesynsTat * A BAPYT 4TO-TO NOMAET He TaK:

e TAKNX LLUK/IOB MOXKeT ObITb
HECKONbKO, Heobxoanmo
YNpPaBaATb
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A B yem cobcTBeHHO Npobnema’?

* OBbIYHO CBOAUTCA K LUKAY: * A YTO eCNu Haao BbINOAHUTb YTO-
* MpounTaTb U3 OAHOIO MecTa TO NapannenbHo?
* ObpaboTtaTtb

* [TonoXuTb B Apyroe

- A P,
MecTo/3anucaTb pesynsTat * A BAPYT 4TO-TO NOMAET He TaK:

* TAKNX UMKIOB MOXET ObITb * A KOraa mn c Kakou
HECKONbKO, HeobxoaAMmo NepMoaNYHOCTbIO 3aNYyCKaTb?
YNPaBAATb
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A B yem cobcTBeHHO Npobnema’?

* OBbIYHO CBOAUTCA K LUKAY: * A YTO eCNu Haao BbINOAHUTb YTO-
* MpounTaTb U3 OAHOIO MecTa TO NapannenbHo?
* ObpaboTtaTtb

* [TonoXuTb B Apyroe

- A P,
MecTo/3anucaTb pesynsTat * A BAPYT 4TO-TO NOMAET He TaK:

* TAKNX UMKIOB MOXET ObITb * A KOraa mn c Kakou
HECKONbKO, HeobxoaAMmo NepMoaNYHOCTbIO 3aNYyCKaTb?
YNPaBAATb

* A MOEeT HYXHa CTaTUCTMKA?
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TYT B FOJIOBY NPUXOANT MbIC/Ib O
«He 04YeHb 60bWNX AAHHbIX»



GIIAllENliE ACCEPTED







G 7

Fishki.net
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I wdl not repeat myself
I wdl not repeat myself
I wdl not repeat myself
I wdl not repeat myself
1 wdl not repeat myself
I wil not repeat myself

I wdl not repeat myself
I wdl not repeat myself
I wdl not repeat myself

DON'T REPEAT YOURSELF

Repetition is the root of all software evil




JSR-352

* JKCnepTHaA rpynna cosaaHa s 2011
* IBM, VMware, RedHat, Oracle, CrediteSuise u gp.
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JSR-352

* JKCnepTHaA rpynna cosaaHa s 2011
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e CaenaHa noA cMnbHbIM BrievatieHnem Spring Batch
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JSR-352

* JKCnepTHaA rpynna cosaaHa s 2011
* IBM, VMware, RedHat, Oracle, CrediteSuise u gp.

e CaenaHa noA cMnbHbIM BrievatieHnem Spring Batch
* Penns cneundpuraymm 24.11.2013

e YacTtb Java EE 7!
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JSR-352

* JKCnepTHaA rpynna cosaaHa 8 2011

* |IBM, VMware, RedHat, Oracle, CrediteSuise n ap.
e CaenaHa noA cMnbHbIM BrievatieHnem Spring Batch

* Penus cneumdunkaumm 24.11.2013

YacTtb Java EE 7!

* Ho paboTaeT 1 Ha Java SE)
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JSR-352 Kyyn dpunyepbl

* ObpaboTKa AaHHbIX «KycKamm»
AN MNONHOCTbBIO
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* ObpaboTKa AaHHbIX «KycKamm»
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JSR-352 kyyn ¢ounyepsl
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* YeKNOWHTHLI
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JSR-352 kyyn ¢ounyepsl

 ObpaboTKa AaHHbIX « KycKammn» * OcTaHOBKa/BOCCTaHOBNEHUE
NN MOJIHOCTbIO

* YnpaBneHne UCKNIYEeHNAMMU
* [lochepoBatenibHaA UK

napannesnbHasa ob6paboTKa
* TPaH3aKUMOHHOCTb

* YeKNOWHTHLI \
* MeTpuku

* YnpaBaeHWe NOTOKOM paboTbl
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BmecTo TbicA4M C0B

Joker<?>
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A MOKa A TyT roBOp1O..

Koo moxcteme 83amob mym:

https://github.com/dalexandrov/jbatch-demo
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Huyero He HaNoMMHaeT?

When | show you this picture, what do you see?

Joker<?>
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RoHUenunmn

. NmnnemeHTauusa
. OpKecTpauud

. NcnonHeHue
Job Job

Contexts Partitioning

1 *
Step — Batchlet 1
IltemReader
/
t 1 t Chunk

ltemProcessor

1 1
\
JobRepository ltemWriter
1

Listeners
69
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PaboTa WTyKa cNoXKHas

The Midnight Job

N\ -

Joblnstance

\{ -

The Midnight Job
21.10.2016

The Midnight Job
JobExecution 21.10.2016
Attempt One

Joker<?>
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Chunk vs. batchlet

* Chunk
e ETL Pattern

e Copepxut no ogHomy Reader,
Processor, Writer

Contexts Partitioning

* Reader/Processor Bbi3blBalOTCA NOKa ItemReader
o0bpabatbiBaeTcA «KyCOK» /
* [lanee 3anmMcbIiBAaeTCA BECb «KYCOK» =T ltemProcessor
e Batchlet \1 ltemWriter
* BbI3biBaeTCA, UCMONHAETCA,
BO3BpalaeT return code Ha Bbixoae Listeners

Joker<?> .



BHyTpwK Step - chunk

Step ltemReader ltemProcessor ltemWriter
execute ' ' '
() read() !
>
 Titem
process(T item)
. . P processedltem
write(List<P> processedItems)
ReturnStatus

( _________________

Joker<?>




OnpegeneHue Step

<step id="jokerStep">
<chunk checkpoint-policy="item" item-count="3">

<reader ref="myltemReader" />
<processor ref="myltemProcessor" />
<writer ref="myltemWriter" />
</chunk>
</step>

Joker<?> .



ltemReader

@Named

public class MyltemReader extends AbstractitemReader {
@Override
public Object readltem() throws Exception {...}

Joker<?> 74



ltemProcessor

public class MyltemProcessor implements ItemProcessor {

public Object processitem(Object item) throws Exception {...}

Joker<?> ’



ltemWriter

@Named
public class MyltemWriter extends AbstractitemWriter {
@Override
public void writeltems(List<Object> items) throws Exception{...}

Joker<?> "



... d eC/IN He Bce
BnuMcbiBaeTcA B ETL pattern?




A batchlet BoobLie Hopm

execute()

process()

ReturnStatus

ReturnStatus

Joker<?>



[IpMepHO TakK

@Named
public class MyBatchlet extends AbstractBatchlet {

public String process() {
System.out.printin("Joker");
return BatchStatus.COMPLETED.toString();

Joker<?> .



Tenepb NOMblTdeMCA CO BCEM I3TUM B3JIETETb

JobOperator jobOperator =

BatchRuntime.getJobOperator();

Long executionld = jobOperator.start("jokerJob", new Properties());

JobExecution jobExecution = jobOperator.getlobExecution(executionld);

Joker<?> h



Batch Exit Status

* Job n Step nmetor exit status
e Ina ynpasneHnsa workflow

* STARTING, STARTED, STOPPING, STOPPED, FAILED, COMPLETED,
ABANDONED

Joker<?>



Ha sTom Bce!l
MoHO Ha oben!



A Mbl COBMPaNNCb TONbKO
DaaAn 3TOro?



YCNoOXHUM !



Listeners

<listeners>
<listener ref="mylobListener" />
</listeners>

Joker<?> -



WHAT'S

"java.lang.UserTooDumbException"?




OnaHbKMWN...

Joker<?>



Exception XaHAUHT

<chunk checkpoint-policy="item" item-count="3"
skip-limit="3" retry-limit="3">

<skippable-exception-classes>
<include class="java.lang.RuntimeException" />
<exclude class="java.lang.lllegalArgumentException" />
</skippable-exception-classes>
<retryable-exception-classes>
<exclude class="java.lang.lllegalArgumentException" />
</retryable-exception-classes>
</chunk>

@’O k@Y(?) 88



Exception XaHAUHT

<chunk checkpoint-policy="item" item-count="3"
skip-limit="3" retry-limit="3">

<skippable-exception-classes>
<include class="java.lang.RuntimeException" /> «
<exclude class="java.lang.lllegalArgumentException" />
</skippable-exception-classes>
<retryable-exception-classes>
<exclude class="java.lang.lllegalArgumentException" />
</retryable-exception-classes>
</chunk>
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Exception XaHAUHT

<chunk checkpoint-policy="item” item-count="3"
skip-limit="3" retry-limit="3">

<skippable-exception-classes>
<include class="java.lang.RuntimeException" /> «
<exclude class="java.lang.lllegalArgumentException" />
</skippable-exception-classes>
<retryable-exception-classes>

<exclude class="java.lang.lllegalArgumentException" /> «
</retryable-exception-classes>
</chunk>
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Checkpoint
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Checkpoint

e bbiBaeT 2X TUNOB:

* [tem

* Custom

Joker<?>



Checkpoint

<step id="jokerStep">
<chunk checkpoint-policy="custom">

<reader ref="myltemReader" />
<processor ref="myltemProcessor" />
<checkpoint-algorithm ref="MyCheckpointAlgorithm" />

</chunk> /
</[step>

Joker<?> .



Anroputm!

@Named
public class MyCheckpointAlgorithm extends AbstractCheckpointAlgorithm {

@Override

public boolean isReadyToCheckpoint() throws Exception {
return count % 5 == 0;
}
}

Joker<?> 0



Partition

© Symantec

PartitionMagic

95



Partition

Thread 1

Process CSV:

Database

Joker<?> o



Partition

* YTO-TO TMNa «WapauHra»
* J/lerko opKecTpupyetca

* J/lerko MO»KHO HanucaTb CBOM aArOPUTM pacnapanjienmBaHus
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Partition

Thread 1

Process CSV:
1....

Database
Thread 2

Process CSV:
501. ....

1000. ....

Joker<?> o



Partition

<partition>
<plan partitions="2">
<properties partition="0">
<property name="start" value="0"/>
<property name="end" value="500"/>
</properties>
<properties partition="1">
<property name="start" value="501"/>
<property name="end" value="1000"/>
</properties>
</plan>
</partition>

@0 k@Y(?) 99



Partition

<chunk item-count="3">
<reader ref="myltemReader">
<properties>
<property name="start" value="#{partitionPlan['start']}" />
<property name="end" value="#{partitionPlan['end']}" />
</properties>
</reader>
<processor ref="myltemProcessor" />
<writer ref="myltemWriter" />
</chunk>
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Partition

PeanbHO MOXHO ycKoputbca!

Joker<?>



Flow/Split






[lToCTaHOBKa 331341

MpounTatb Ppann ‘ 3anucaTtb B 6a3sy

Joker<?> L0



[lToCTaHOBKa 331341

CobpaTtb

CreHepupoBaTb

J OTnpasuTb email
WHBOMCDI

MpounTatb Ppann 3anucaTtb B 6a3sy

CTaTUCTURY
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[lToCTaHOBKa 331341

CreHepupoBaTb . CobpaTtb
J OTnpaBuTb email
WHBOMCHI CTAaTUCTUKY

Mpountatb Ppann 3anucaTtb B 6ba3sy
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Flow

* 9TO KacaeTca busHec npoueccos

Joker<?>



Flow

* 9TO KacaeTca busHec npoueccos

* Jlornyeckoe pa3geneHume npouecconB

Joker<?>



Flow

* 9TO KacaeTca busHec npoueccos
 Jlornyeckoe pasgeneHme npoLeccos

* AToMmapHaA nocnenoBaTe/IbHOCTb LLIAros

Joker<?>



COMPLETELY

o b -
¥ -;,,4-&-'

HORRIBLE
BOSSES
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[lToCTaHOBKa 331341
‘ CreHevaposaTb ‘ ‘
MHBOWMCDbI
CobpaTtb
CTAaTUCTUKY
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Split

* [MapannenbHoe NcnoaHeHne HeckonbKkunx Flow
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Split
* [lapannenbHoe UCMOJIHEHNE HEeCKONbKUX Flow

* He nyTaTb ¢ Partition

Joker<?>



Split
* [lapannenbHoe UCMOJIHEHNE HEeCKONbKUX Flow

* He nyTaTb ¢ Partition

* BHYyTpPK MmoryT 6bITb TONIbKO Flow

Joker<?>



<split id="mySplit">
<flow id="flow1">
<step id="myChunk" next="myBatchlet”>...</step>
<step id="myBatchlet">...</step>
</flow>

<flow id="flow2">
<step id="otherChunk" next= "otherBatchlet">...</step>

<step id="otherBatchlet">...</step>
</flow>
</split>

Joker<?> s



A B Yyem COBCTBEHHO pa3HMLA?

* Partition 3TO NpoO AaHHbIE

* Flow/Split aTo npo 6usHec npoueccol
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Decision

H.T. YEPHBILLEBCKMNI

410

[EJIATb?
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Decision

* PewaTb YTO AenaTb Aanblue
* MMpumeHsaetca ana Step, Flow n Split
* Mo cytn a0 if/else

* HeobxoanMMo MMNIEMEHTUPOBATL
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Decision

<step id="myStep" next="myDecider">
<batchlet ref="myBatchlet” />

</[step>
<decision id="myDecider" ref="MyDecider">

<next on="foo" to="myFooStep"/>
<next on="bar" to="myBarStep" />
</decision>

Joker<?> "



Decision

public class MyDecider implements Decider {
public String decide(StepExecution[] executions)

throws Exception {
return "decision”;

@O k@Y(?) 120
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MeTpunkn

— CKOJIbKO yCrMewHOo NpoYuTanm,.
— CKON1bKO YCMNEeLWHOo 3anucanm.
— CKONbKO 0TdUABLTPOBAHO ItemProcessor.
— CKOJIbKO TPaH3aKLUWUW 3aKOMUYEHO.
— CKONIbKO TPaH3aKuuun 3aponbeymHo.
— CKo/bKo «skippable» nckntoueHnm knnyto ltemReader.

— CKo/nbKo «skippable» ncknoyeHnin KUHYTO
ltemProcessor.

— CKoNIbKO «skippable» nckntoyueHnm knnyto ltemWriter.

Joker<?>



TpaH3aKUMOHHOCTb

 JBatch gonxkeH paboTtatb Kak B SE Tak n B EE

* [NnobanbHbIN peXUM TPaH3aKUUKN B pexkmnume EE
e KOMMUT nponcxoamT npu 3anmncu YaHKa

* JIOKanbHbIN peXUM TPaH3aKUMIN B perxnme SE
* [lo Tanmayty

Joker<?>



A TamM 4YTO-TO MPO Wweatnep?
N ckepaxynep?



HY TaK BOT..



ero Her.






Ho He Haao orop4yaTbCA

* JTO NPOCTO He B KomneTeHuumn JSR-352
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Ho He Haao orop4yaTbCA

* JTO NPOCTO He B KomneTeHuumn JSR-352

* B cpeane EE pewaetca obbiIKHOBEHHbIM @Scheduler
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HO He Ha0 orop4yaTbCA

public class BatchJobRunner {
(dayOfWeek = "Sun")
public void schedulelob() {
JobOperator jobOperator =

BatchRuntyme.getlobOperator();
jobOperator.start("myJob"”, new Properties());

}

@Ok@f(?) 130



Ho He Haao orop4yaTbCA

* JTO NPOCTO He B KomneTeHuumn JSR-352
* B cpeane EE pewaetca obbiIKHOBEHHbIM @Scheduler

* B cpene SE MOXHO NpuKpyTUTb Hanpumep Quartz*

*http.//www.quartz-scheduler.org/
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N elle NOXKN AerTA

* Bce ewle mano ctaHgapTHbIX Readers/Writers
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N elle NOXKN AerTA

* Bce ewle mano ctaHgapTHbIX Readers/Writers

e be3 Generics
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N elle NOXKN AerTA

* Bce ewle mano ctaHgapTHbIX Readers/Writers
* be3 Generics

* TonbKo xm| KOHPUrypaumsa
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N elle NOXKN AerTA

* Bce ewle mano ctaHgapTHbIX Readers/Writers
* be3 Generics

* TonbKo xml opKecTpaumsa

TRIPLE FACEPALM

When the Fail is eality starts acting up.
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Ho Beab ecTb Apyrmne 6aty
NBUMKKN P



3BeCTHble umnaemeHTaunm JSR-352
 JBatch IBM (Glassfish, JEUS)

 JBeret (Wildfly)

e BatchEE

* HY M KOHEYHO Xe Spring Batch™

*(He coscem)
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Spring Batch
* MepBbin cTabunbHbIM penns 2009

* [locnyuno npototnnom gna JSR-352

* CnNbHaA NHTerpaumna B mupe Spring
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Spring Batch
SpringBatch lsR32

Job Job

Step Step

Chunk Chunk

ltem ltem
ltemReader/ItemStream ltemReader
ltemProcessor ltemProcessor
ltemWriter/ltemStream ltemWriter
Joblnstance Joblnstance
JobExecution JobExecution
StepExecution StepExecution
JobExecutionListener JobListener
StepExecutionListener SteplListener

Listeners Listeners 139



Spring Batch

ARMORED WARFARE

'!fs'.

S
HAMHM OTﬂMqMﬂ‘EHCTPEE G‘EX y

.’ & .
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Spring Batch
Spring Batch:

<job id="mylob">
<step id="myStep">
<tasklet>
<chunk
reader="reader"
writer="writer"
processor="processor"
commit-interval="10"/>
</tasklet>
</step>
</job>

Joker<?>

JSR-352:

<job id="mylob">
<step id="myStep" >
<chunk item-count="2">
<reader ref="reader" />
<processor ref="processor" />
<writer ref="writer" />
</chunk>
</step>
</job>
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Spring Batch

C Bepcum 3.0 opKecTpaumno MOoXKHO BecTn B popmarte JSR-352

©
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FasyBatch

* OTHOCUTENIbHO MOJI0A0MN NPOEKT
* He cTaHaapTU30BaHHbIN

* [TO3NLMOHUPYETCA KaK OYEeHb NPOCTanA U JIerko BOCNpUHMUMaemas
aNbTepHaTUBA

* Yem-TO HaNnOMUHAET CTPUMbI

e https://github.com/EasyBatch/easybatch-framework
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FasyBatch

public class EasyBatchHelloWorldLauncher {

public static void main(String[] args) throws Exception {
JobBuilder.aNewlJob()
.reader(new FlatFileRecordReader(new File("tweets.csv")))
filter(new HeaderRecordFilter())
.mapper(new DelimitedRecordMapper(Tweet.class, "id", "user", "message"))

.processor(new TweetProcessor())
.call();

}
}

public class TweetProcessor implements RecordProcessor<Record<Tweet>, Record<Tweet>> {
@Override
public Record<Tweet> processRecord(Record<Tweet> record) {
System.out.printin(record.getPayload());
return record;

}
}
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B MOMOLLb

JBatch suite

Joker<?>

LEE

StartPage 3| @ newlobFileTemplate * | Palette % | =
% ¢ DO & |6 s <@ Q [osse) ity
.zkl 2
Batchlet | [ |=[]| chunk
|-| Gateway
O - Decision
- Properties I [=]
[=| Decision
id _14032045237951 ()
[=/Job Properties
Restartable
Version 1.0 ()
Properties No Properties set Q
Seuerate Source Code Listeners No Listeners set [:]
e > I=| Basic Properties
o s File Name newJobFileTemplate ()
Package
&/ Properties 2
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B MOMOLLb

BZ *jobxml £2

JBoss tools

BZ /job
o
splitl
= flowl
{ Z  flow2 }
T flow3

Design | Diagram | Source

Joker<?>
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BblBOAbI
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BblBOAbI

* He cTOUT HepgooLeHUBaTb AaHHbIM Kiacc 3a4au
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BblBOAbI

* He cTOUT HepgooLeHUBaTb AaHHbIM Kiacc 3a4au

* OcobeHHOo B aHTEepnpaise
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BblBOAbI

* He cTOUT HepgooLeHUBaTb AaHHbIM Kiacc 3a4au
* OcobeHHO B aHTEpnpanse

* [Moutn Bceraa TpeboBaHMA BYAYT YCAOKHATLCS
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BblBOAbI

* He ctonT HegooueHUBATb AAHHbIN Knacc 3a4au
* OcobeHHOo B aHTEpPNpPanN3e
* [Moutn Bceraa TpeboBaHMA BYAYT YCAOKHATLCS

* Y)Ke noyTtn Bce npuaymaHo! bepu n nonb3ymcsa!
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BEJIOCHUIT



MOMXHO yXe He (Tak CMbHO) BenocuneamThb!
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HYTMBO ANA AOCyra

e https://icp.org/en/jsr/detail?id=352

* http://projects.spring.io/spring-batch/

e http://www.easybatch.org/
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