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Concurrency & Parallelism



Java6: ExecutorService JavaZ: ForkjoinPool

I — T I — B
Erlang/Scala: Actor&Message Go: goroutine
D — I — T

Spring Batch|

Grand Central Dispatch: Block&Queue

GridGain: Compute Grid Hadoop: MapReduce
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Spring BatchfUfAR4F=

» R R EmE: RENRZED? B, B50%E, TEEOQYTE
» Spring Batch Domain: job, step, chunk, reader, processor,writer,
trans, admin, scaling...

» FABELTRCEMEEZE, AEEHXZNENEIEES2ENjob, FH
ANEE X &M MEA R
» Eidreader, processorfwritersRsLIf I 552 48

» mENFE, BEFPOJOMNA LTI
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Why Not Hadoop!

Spring Batch

FEZR 1Z1THY IR
R NI R MapReduce/HBase/HDFS
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Job
Step
Launches L
Job launcher > * *
Step Step
|
Step
Updates
l Updates

Job repository

Spring Batch components and process
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Job repository

Job launcher

Job

Step

Tasklet

ltem

Chunk

ltem Reader
ltem Processor

Item Writer
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JobHI— B ER, JobFH—2HStepHI ik

o

Stepfi—1M"EFEHRE, G2FEEMIT. B FTER
MEIRFIEL B AN—FEEICE
BEHENItemPIKE

M ERNEER X Item&ES

fEltem 5 ANFIRREZ B TEIEE R (BRI IIE..)

FEChunkF B2 Hltem 5 A E 1A




Job

» Job—FH—2BStepMAK, STAYBatchZIEBIRIEME D TIZ
» Job instance—4FEMIZ{THSJob 3L i, Job launcherizfT
>Job executlon—%/\Job%@'JE’J?ﬁw =5, BERITERE. RS 1B

3 Job;MﬁJ%ﬂ?ﬁL FIE. SNFIEEEEHE]ob repositoryi#H TR R K

) )mEjJ_]Ob. jobLauncher.run(demojob, jobParameterBulider.toJobParameters());

L L
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Job launcher
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Job

import products job
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Job instance
2012.06-27

Job execution
completed

Job instance
2012-06-28

Job execution
failed

Job execution
completed
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DataSource: Flat File, XML, Database, Message(JMS. AMQP)

ltemReader:

» FlatFileltemReader

» MultiResourceltemReader

» HibernatePagingltemReader
» HibernateCursorltemReader
» JdbcPagingltemReader

» JdbcCursorltemReader

» AmgpltemReader.java

ltemWVriter:

» FlatFileltemWVriter

» MultiResourceltemVVriter

» HibernateltemWriter

» JdbcBatchltemWriter

» SimpleMailMessageltemWriter
» AmgpltemWriter.java



S A
]L ledgerjob) 1 demoJob)

<batch:job 1d="demoJob">
<batch:step 1d="step">
<batch:tasklet task-executor="taskExecutor">
<batch:chunk reader="1ledgerReader" writer="ledgerWriter"
commit-interval="100" /><!-- 100%IEZ—K-->
</batch:tasklet>
</batch:step>
</batch:job>
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\ .
l ledgerjob) I demoJob)

<batch:job id="demoJob">
<batch:step 1d="step">
<batch:tasklet task-executor="taskExecutor">

<batch:chunk reader="ledgerReader" writer="ledgerWriter"
commit-interval="100" /><!-- 10052 —K-->
</batch:tasklet>
</batch:step>
</batch: job>
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I EnBorProducta)on) <job id="importProductsJob"> |
<step 1d="decompress"” next="readWrite">

<tasklet ref="decompressTasklet" />
# decompress </step>
l <step 1d="readWrite" next="skippedDecision">
# readWrite <tasklet>
<chunk reader="reader" writer="writer"
l commit-interval="100" skip-policy="skipPolicy"/>
*® skippedDecision </tasklet>
__________ </step> N
ekippedDecision <decision id="skippedDecision" decider="skippedDecider">
| <next on="SKIPPED" to="generateReport”/>
. next on="SKIPPED" , <next on="*" to="clean" />
A \__</decision> _ | | | |
, e B <step id="generateReport" next="sendReport">
o hexton="" # penaraasport <tasklet ref="generateReportTasklet" />
‘ </step>
<step 1id="sendReport" next="clean">
fappe e cion # pRahont <tasklet ref="sendReportTasklet" />
</step>
iﬁ clean <step 1d="clean">
<tasklet ref="cleanTasklet" />
I {/importProductsjob _ </step>
</ job>
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Triggering system

(e.g., scheduler)

External
event

Triggers

Spring Batch
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| Step | ‘ ltemReader \ ‘ ltemWriter \

|
|
execute() :

| |
| |
| |
| |
read ! !
4 :
|
item !
repeat < ——— !
retry 1 write(items) !
skip < . l
|
|
|
\ |
< ----------- o Attt T
| |
| |
ExitStatus : |
< ------------ . | |
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<bean 1d="transactionManager"
class="org.springframework. jdbc.datasource.DataSourceTransactionManager">
<property name="dataSource" ref="dataSource" />

</bean>

<bean 1d="7jobRepository"
class="org.springframework.batch.core.repository.support.MapJobRepositoryFactoryBean">
<property name="transactionManager" ref="transactionManager" />

</bean>

<batch:tasklet task-executor="taskExecutor">
<batch:listeners>
<batch:listener ref="itemFailurelLoggerListener" />
</batch:listeners>
<!-- 1F&#fT—Rcommit -->
<batch:chunk reader="1ledgerReader" writer="ledgerWriter" commit-interval="10000" />
<batch:transaction-attributes isolation="DEFAULT"
propagation="REQUIRED"
timeout="30"/>
</batch:tasklet>
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Bulletproof - VWeapon
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FFIEEIETT

M@ 8] Chunk Y Step

e st o S S R RS
jl_‘IZ:S\ELM S~ s ~ \ N Vs EE\
Retry | REBISFR % (BIALBEIR R SR

M 1 Chunk#JStep A1 A FH
EFARER

AR BNITRIEAIHTTE [5)ob

Restart |ZAEFBERNZfE <451

BxfjjobRIEC &




Skip

<job 1d="dempJob" xmlns="http://www.springframework.org/schema/batch">
<step 1d="demoStep">
<tasklet>
<chunk reader="reader" writer="writer" commit-interval="100" skip-1imit="10">
<skippable-exception-classes>
<include
class="org.springframework.batch.i1tem.file.FlatFileParseException” />
</skippable-exception-classes>
</chunk>
</tasklet>
</step>
</job>

<!-- BEXZIERE -->
<chunk reader="reader" writer="writer" commit-interval="100" skip-policy="skipPolicy" />
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Retry

<batch:job 1d="job">
<batch:step 1d="step">
<batch:tasklet>
<batch:chunk reader="reader" processor="processor" writer="writer"

commit-interval="5" retry-limit="3" skip-limit="3" >

<batch:retryable-exception-classes>
<batch:include class="org.springframework.dao.OptimisticLockingFailureException” />
<batch:include class="org.springframework.dao.DeadlocklLoserDataAccessException” />

</batch:retryable-exception-classes>

<batch:skippable-exception-classes>
<batch:include class="org.springframework.dao.DeadlockLoserDataAccessException" />

</batch:skippable-exception-classes>

<batch:retry-listeners>
<batch:listener ref="mockRetrylListener" />
<batch:listener ref="retrylListener" />

</batch:retry-listeners>

</batch:chunk>
</batch:tasklet>
</batch:step>
</batch: job>
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|

Restart

» NMY{NZErestart, JobkI T A =H fTrestartKlg
~Frestart, EEBNIRE

» NERARAELEIX M
» restartfijob< MR HE 75

IRTAT

» A LA IR BrestartARER#], e RIERYrestart
» restartfs iV 2 EjobZ=%1AIlaunch

Decompress

A 4

FAILS g Read-write

Y

Cleanup

Restart

e

| Decompress Decompress
Y Y
Read-write Or? Read-write
Y Y
Cleanup . Cleanup




12F12 6 H EHiIY

RestartZ 24

» restartable: job&#, 2B AIIER, BRI\ Atrue

» allow-start-if-complete: tasklet& %1, HITRIIE
tasklet2 & Brestartif EF T, ERIA Hfalse

» start-limit: tasklet=#1, = BsteplIR#, FHRIAER
Integer.MAX_VALUE

umn

\

<job 1id="restartlob" xmlns="http://www.springframework.org/schema/batch">
<step 1d="restartStep" next="readWriteStep">
<tasklet allow-start-if-complete="true" start-1imit="3">
<ref bean="decompressTasklet"
xmlns="http://www.springframework.org/schema/beans"/>
</tasklet>
</step>
</job>
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» Spring BatchiB X jR 2 ZmHERY 73 0SS
» iEStepH{F AnextBEIEE T —4H
» Z£StepH I Mnext TR IFH{TH L HEE

i Step 5> 7 5514

1THIStep

<next on="COMPLETED WITH SKIPS" to="anotherStep"/>

% 3E L T Step I S RIRSFF N EE T
MFEEEHRERR, EStep P IEN

<decision id="decider" decider="flowDecider">

JEE?T\'E,] 7= -5JZE %!

decisiontZ=

<next on="COMPLETED WITH SKIPS" to="anotherStep" />

<end on="COMPLETED" />
< /decision>

Step



I EnportProductsJob) <job id="importProductsJob"> | ,
<step 1d="decompress"” next="readWrite">

<tasklet ref="decompressTasklet" />
iﬁ decompress </step>
L <step 1d="readWrite" next="skippedDecision">
# readWrite <tasklet>
<chunk reader="reader" writer="writer"
L commit-interval="100" skip-policy="skipPolicy"/>
#® skippedDecision </tasklet>
___________ </step> N
ekippedDecision <decision id="skippedDecision" decider="skippedDecider">
| <next on="SKIPPED" to="generateReport”/>
. next on="SKIPPED" , <next on="*" to="clean" />
\ \__</decision> _ | | | |
| - 3 <step 1d="generateReport" next="sendReport">
et # penaraasport <tasklet ref="generateReportTasklet" />
L </step>
<step 1id="sendReport" next="clean">
fakippedDedsion # s ehon <tasklet ref="sendReportTasklet" />
</step>
iﬁ clean <step 1d="clean">
<tasklet ref="cleanTasklet" />
I {/importProductsjob _ </step>
</ job>
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BAR: — T RBRENRENIERESTER

Spring Batchi2fft 7 4= 710
» HIEEJob repositoryfIFIEERFE, FTERIBatch Tt SFFRA 1k
B A
» [ FHSpring BatchiZ2tAIAPIB 2 W L 21 1E
O {8 HSpring Batch Admin, Eﬂwebh%‘]m;ﬂéﬁﬂﬁﬂﬂob)
» {52 FHJMX
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» Spring Batch Admin&Spring Source
I:|:|.*:|:Ba.tCh JObE/‘]F_ *I*

» BLAT AN 11T, WAIIAIEE T EREREIEN A N
» AT LA R ENFNEE IR JobRIBATIR N, R sonZiik

TR HY B

WebH5 =

» Blumi T FreeMarkeriZti |2, IEFEHS5EFIF %K

= IJH&ZIK 1.2.1




P el
ARV -
» & spring-batch-admin-1.2.1.RELEASE.zip
» fRIESRH A spring-batch-admin-1.2.1.RELEASERY
sample B
» cd spring-batch-admin-parent/
mvn install

» cd spring-batch-admin-sample/
mvn install

» mvhn£fEspring-batch-admin-sample/target ™44
@Ejspring—batch—admin—sample—1.2.1.RELEASE.war, MRHE1Z
war8 R LA ZiEE Y batch adminfiweb X

L -
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<space/spring-batch-admin-1.2.1.RELEASE/
» dist/
v docs/
v reference/
» pdf/
» xdoc/
» xhtml/
v sample/
v spring-batch-admin-parent/
pom.xml
v spring-batch-admin-sample/
» src/
v target/
» classes/
config/
maven-archiver/
spring-batch-admin-sample-1.2.1.RELEASE/
surefire-reports/
test-classes/
war/
! spring-batch-admin-sample-1.2.1.RELEASE.war

WA AW W S,

hsql-manager.launch
hsql-server.launch
pom.xml
server.properties
license.txt
notice.txt
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Batch AdminHJfic &

Batch AdminRYER & S A FMERS A EIA BRI TR 2 T jars

E X dataSource. transactionManager
META-INF/spring/batch/bootstrap/manager/data-source-context.xml|
E X jobRepository. jobExplorer. jobLauncher
META-INF/spring/batch/bootstrap/manager/execution-context.xm|
EXEE X mE s
jorg/springframework/batch/admin/web/resources/webapp-
config.xml

YIFZMEIEE, BriServerB & MEIIN S EIR A EHEE KR
~-DENVIRONMENT=mysq|

G B EVIREE

batch.data.source.init=false

AR joblt B U I B EIMETA-INF/spring/batch/jobs/ T, B&IR %!



Home Jobs Executions Files

Step Execution Progress

This execution is estimated to be 100% complete after 10000 ms |

History of Step Execution for Step=step1

Summary after total of 3 executions:

Duration per Read 0 0 0 0
° Duration 10,000 11,000 10,666.667 471.405
Batch Admin Demo T
Rollbacks 0 0 0 0
Reads 196,560 196,560 196,560 0
Writes 196,560 196,560 196,560 0
Filters 0 0 0 0
Read Skips 0 0 0 0
Write Skips 0 0 0 0
Process Skips 0 0 0 0

Details for Step Execution
Property  Value
ID 35
Job Execution 13
Job Name parallelJob

Step Name step1
Start Date 2012-12-01
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Multithreaded Step |7Zxih %L FEHIT— 1 Step
Parallel step K BT Z & BFITHITEZ 1 Step
Remote chunking |IZ#Z FEILim P R EHIT 2 T Chunkig {E
Partitioning step | ZANIHI/ALTE NEREHITAX, HAFHIT
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Multithreaded Step

<job 1d="f1ile2dbJob" xmlns="http://www.springframework.org/schema/batch">
<step 1d="f2dstep">
<tasklet task-executor="taskExecutor">
<chunk reader="f1ileReader" writer="dbWriter" commit-interval="10000" />
</tasklet>
</step>
</job>

<bean 1d="taskExecutor"
class="org.springframework.scheduling.concurrent.ThreadPoolTaskExecutor">
<property name="corePoolSize" value="5" />

<property name="maxPoolSize" value="10" />

<property name="queueCapacity" value="30" />

</bean>
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Job

1 - Executes

Step

Thread ) (for products)

: Step
Ll (for books)

Waiting for
all completions

Step

Lt ) (for mobiles)

2 - Returns

3 - Executes

12F12 6 H EHiIY

Step

Parallel step



Parallel step

<batch:split 1d="step2" task-executor="taskExecutor">
<batch:flow>
<batch:step 1d="readWritel">
<batch:tasklet>
<batch:chunk reader="dbReader" writer="dbWriter" commit-interval="10000"/>
</batch:tasklet>
</batch:step>
</batch:flow>
<batch:flow>
<batch:step 1d="readWrite2">
<batch:tasklet>
<batch:chunk reader="fileReader" writer="dbWriter" commit-interval="5000"/>
</batch:tasklet>
</batch:step>
</batch:flow>
</batch:split>
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Remote chunking

» Spring Batch RJLAEFSpring IntegrationF1JMS/AMQPSLI)
Remote chunkingf# B12=

» Remote chunkingfB#i#EIZENFNEHELL IR EHE— & Master
% 5Slave_t

» MasterfA ST FF 2 £ 23EE|Z M Slave™ R L ITHIEL IR

» & 9 BT B B9 #0436 152 B #R £ Masteri# 1T, 15 A {RMastery

ReaderN &N
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Remote chunking

i o i Slave
Master
» ChunkProcessor [ ) Writer
Step
o
v g g
>
o
& iz
Reader [ ) ¥ Slave
£
(&
» ChunkProcessor [ ) Writer
\ J A
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Partitioning step

» Spring BatchE o XSLIMEMNERNY B. FHPXBER, FA]
KR AT A 2 2 2 A F2 18 AR ROR

» SE—FMultithreadediZzURETEEM N LN ER N E0HE, BEE2E

T-Partitionf) 2 L& =R LU R

» Partitioningi®it _FEkRemote ChunkEEH B4, BASXFHALEF
EM—1 R T AR A B IEF 1T 7 5 L B S
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Partitioning step

<batch:job 1d="partitionlob">
<batch:step 1d="partitionStep">
<batch:partition step="partitionReadWritelLedger"
partitioner="partitioner"
handler="partitionHandler" >
<batch:handler grid-size="2"
task-executor="taskExecutor" />
</batch:partition>
</batch:step>
</batch: job>

12512 H6 H 2 AT

Master
Step
Partitioner
* Splits + Splits +
Step Step Step
execution execution execution
+ Handles + Handles +
PartitionHandler b
Or
Locally Remotely
s >,
B 4
Slave Slave
Remote Remote
handler < » handler
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FH—2H 2 F230 I — 1 Step, FRAMIRIERIEZIE

Muldthreaded Step | 28 %2k, BEZEHLNALIE
parallel ste S FRZEEUFITI T NITEZ 1 Step, FHITHIStep
P T HEMEMIR, FUEHEH L EH

JBITSI. JMS. Hrtplnvoke FXARHATIEAZChunk,

Remote chunking |ILFZ Master & 15 ChunkZ|SlaveFt1TITH L IE, EHT
Master S E RN 2 Z5=
EXBREEAFFFITHIT, £HExecutionContextfly

Partitioning step | ZANI/ILFE FIX 2 XEGREFITIE S|, AU AR BT

Chunk




parallellob
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Questions?

an  an S e an amn
= s . * . iy

L — e o 2T B T ————
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