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Spring Batch Status

• 1.0 Feb 2008 (last 1.0.1)

• 1.1 August 2008 (last 1.1.4)

• 2.0 released April 10th

2.0 Themes

– Java 5

– Non Sequential Step Execution

– JobRepository Browsing

– Scalability

– Configuration: annotation and xml namespace
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• Batch infrastructure adds optimization and low level abstractions

• The batch domain adds some value to a plain business process by introducing 

new concepts

• A job has an identity – not just a stream of bytes

• A job has steps

• Each execution has a start time, stop time, status

• A job can be restarted after a failure – a new execution

• Each execution can tell us how many items were processed, how many 

commits, rollbacks, skips

Batch Domain
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Interface Updates

• ItemReader

• ItemWriter

• ItemTransformer

• Listeners

• JobLauncher
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for(int i = 0; i < commitInterval; i++){

Object item = itemReader.read();

itemWriter.write(item);

}

Item Oriented 

simplified example



14

public interface ItemReader {

Object read() throws Exception;

void mark() throws MarkFailedException();

void reset() throws ResetFailedException();

}

ItemReader 1.x
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public interface ItemWriter {

void write(Object item) throws Exception;

void flush() throws FlushFailedException

void clear() throws ClearFailedException

}

ItemWriter 1.x
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List items = new ArrayList();

for(int i = 0; i < commitInterval; i++){

items.add(itemReader.read());

}

itemWriter.write(items);

Chunk Oriented 

simplified example
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public interface ItemWriter<T> {

void write(List<? extends T> items)

throws Exception;

}

ItemWriter 2.0
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public interface ItemReader<T> {

T read() throws Exception;

}

ItemReader 2.0
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public interface ItemTransformer {

Object transform(Object item)

throws Exception;

}

ItemTransformer 1.x
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Step

ItemWriter

ItemReader

New Step Paradigm
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Step ItemProcessor

ItemReader

ItemWriter

New Step Paradigm
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public interface ItemProcessor<I,O> {

O process(I item) throws Exception;

}

ItemTransformer 2.0 

(ItemProcessor)
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List items = new ArrayList();

for(int i = 0; i < commitInterval; i++){

Object processedItem = 

itemProcessor.process(itemReader.read());

items.add(processedItem);

}

itemWriter.write(items);

ItemProcessor

simplified example
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public class MyListener implements JobExecutionListener {

void beforeJob(JobExecution jobExecution){}

void afterJob(JobExecution jobExecution){

//job success

}

void onError(JobExecution jobExecution, Throwable e)     {

//job failure

}

void onInterrupt(JobExecution jobExecution){

//job interrupted

}

}

JobExecutionListener

1.x
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public interface JobExecutionListener {

void beforeJob(JobExecution jobExecution);

void afterJob(JobExecution jobExecution){

if(jobExecution.getStatus==BatchStatus.COMPLETED)

{

//job success

}

else if(jobExecution.getStatus==BatchStatus.FAILED)    {

//job failure

}

}

}

JobExecutionListener

2.0
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public interface JobLauncher {

JobExecution run(Job job,

JobParameters jobParameters);
}

JobLauncher
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try{

jobExecution = jobLauncher.run(job,jobParameters);

//job success

}

catch(Exception ex){

//job failure

}

JobLauncher contract 

1.x
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jobExecution = jobLauncher.run(job,jobParameters);

if(jobExecution.getStatus() == BatchStatus.COMPLETED ){

//job success

}

else if(jobExecution.getStatus() == BatchStatus.FAILED){

//job failure

}

else{

//Other status’ are possible if launcher is

//asynchronous, such as STARTED, etc

}

JobLauncher

Contract 2.0
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• ItemReader is now forward only

• processing is now chunk oriented, rather than item oriented

• ItemWriter now accepts a list of items, rather than one item

• ItemTransformer has been renamed to ItemProcessor and 

moved to be at the same level as ItemReader and ItemWriter

• The contract for interfaces using *execution classes has been 

inverted, you inspect the status, rather than having the status 

told to you via convention or interface method

Interface Update 

Summary
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•Late Binding
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<bean id="job">

<property name="steps">

<bean id="step1">

<property name="itemReader" ref="itemReader"/>

<property name="itemWriter" ref="itemWriter" />

<property name="commitInterval" value="2"/>

</bean>

</property>

</bean>

Configuration before 

namespace
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<job id="job">

<step id="step1">

<tasklet>

<chunk reader="reader"

writer="writer" 

commit-interval="2"/>

</tasklet>

</step>

</job>

Configuring a Step
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<step id="step">

<tasklet

<chunk reader="reader" processor="processor" writer="writer"

commit-interval="10" skip-limit="20"

retry-limit="3" cache-capacity="100”>

<skippable-exception-classes>

java.lang.RuntimeException

</skippable-exception-classes>

<fatal-exception-classes />

<retryable-exception-classes />

</chunk>

<listeners>

<listener class="org...ApplicationListener“

after-step-method=”destroy”/>

<listener ref="listener"/>

</listeners>

</tasklet>

</step>

Full Configuration 

example
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<job id="job">

<step id="step1">

<tasklet ref=”myTasklet” />

</step>

</job>

Configuring a Tasklet
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<bean id="jobRepository“ class="org.springframework...JobRepositoryFactoryBean"

p:dataSource-ref="dataSource"

p:transactionManager-ref="transactionManager" />

<job-repository id=“jobRepository"/>

JobRepository

Simplification
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Intecepting the batch 

lifecycle

beforeStep(stepExecution)

execute(stepExecution)

afterStep(stepExecution)

Job
StepExecution

Listener
Step
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public class StepCompletionEmailSender

implements StepExecutionListener {

public void beforeStep(StepExecution stepExecution){}

public ExitStatus afterStep(StepExecution stepExecution){

sendEmail();

}

public void sendEmail(){

//send completion email

}

}

Before Annotations
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public class StepCompletionEmailSender {

@AfterStep

public void sendEmail(){

//send completion email

}

}

Annotations
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public class StepCompletionEmailSender {

@AfterStep

public void sendEmail(StepExecution stepExecution){

//send completion email

}

}

Annotations
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@BeforeJob

@AfterJob

@BeforeStep

@AfterStep

Annotations

@BeforeRead

@AfterRead

@OnReadError

@BeforeProcess

@AfterProcess

@OnProcessError

@BeforeWrite

@AfterWrite

@OnWriteError

@OnSkipInRead

@OnSkipInProcess

@OnSkipInWrite



Late Binding

bash$ java CommandLineJobRunner importJob.xml / 

importJob file.name(string)=/input/importFile.txt

importFile.txt

StepA

ItemWriter

ItemReader
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<bean id="fileItemReader“ class="org.springframework...FlatFileItemReader">

<property name="resource">

<bean class=“...StepExecutionResourceProxy">

<property name="filePattern" value="%file.name%"/>

</bean>

</property>

</bean>

Late Binding
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<bean id="fileItemReader”

class="org.springframework...FlatFileItemReader“

scope=”step”>

<property name="resource”

value="#{jobParameters[file.name]}" />

</bean>

Late Binding



Late Binding 

Use Case

• When the framework attempts to call the reader, the EL will be 

replaced, such that the object will be constructed as follows:

<bean id="fileItemReader"

class="org.springframework...FlatFileItemReader"

scope=”step”>

<property name="resource"

value="#{jobExecutionContext[file.name]}" />

</bean>

<bean id="fileItemReader"

class="org.springframework...FlatFileItemReader">

<property name="resource" value=“inputFile.txt" />

</bean>
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value="#{jobParameters[run.id]}"

value="#{stepExecutionContext[run.id]}"

value="#{jobExecutionContext[run.id]}"

Late Binding
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Sequential Step 

Execution

• In 1.x the only option is sequential execution.  If a step fails, 
the job fails.  If it succeeds, the next is executed.

Step A

Step B

Step C
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<job id="job">

<step id="stepA" next="stepB" />

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

<step id="stepC" />

</job>

Sequential Step 

Execution



Non Sequential 

Step Execution

• There are many scenarios in which different steps need to 
be executed, depending upon the result of the last step.

Step A

Step B Step C

Success?

Yes No



54

<job id=”endOfDayJob">

<step id="stepA">

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

<next on=“FAILED" to="stepC" />

</step>

<step id="stepB">

<end on="*"/>

</step>

<step id="stepC" />

</job>

Non Sequential 

Step Execution
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JobLauncher

JobRepository

CRUD operations

run(Job)

JobOperator

JobExplorer

get* operations

Combines all

Database

Repository 

Enhancements
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public interface JobExplorer {

List<JobInstance> getLastJobInstances(String jobName, 

int count);

JobExecution getJobExecution(Long executionId);

StepExecution getStepExecution(Long jobExecutionId, 

String stepName);

List<JobExecution> findJobExecutions(JobInstance jobInstance);

...

}

JobExplorer
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public interface JobOperator {

Set<Long> getRunningExecutions(String jobName);

Long start(String jobName, String parameters);

Long restart(long executionId);

boolean stop(long executionId) 

throws NoSuchJobExecutionException;

String getParameters(long executionId);      

...

}

JobOperator
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long executionId = jobOperator.startNextInstance("jobName");

jobOperator.stop(executionId);

JobOperator Example
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• Two enhancements were required to enable the previous scenario:

• Database support for stop: step implementations now check the database at commit 

points to determine if the step has been interrupted

• An interface is required to determine what the JobParameters should be for the next 

instance

JobOperator Example
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public interface JobParametersIncrementer {

JobParameters getNext(JobParameters parameters);

}

JobParameters

Incrementer
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public class Incrementer implements JobParametersIncrementer {

public JobParameters getNext(JobParameters parameters) {

if (parameters==null || parameters.isEmpty()) {

return new JobParametersBuilder().

addLong("run.id", 1L).

toJobParameters();

}

long id = parameters.getLong("run.id") + 1;

return new JobParametersBuilder().

addLong("run.id", id).

toJobParameters();

}

}

JobParameters

Incrementer Example
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Remote Chunking: 

Scaling a Step
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Partitioning Overview

Job

Step

Step

Step



Partitioning Overview

Job

Step

Master 

Step

Slave

Slave
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Built-in Resilience: 

Failure

Job

Step

Master 

Step

Slave

Slave

Slave

Slave

Slave

Slave

Failure



Built-in Resilience: 

Restart

Job

Step

Master 

Step

Slave

Slave

Slave

Slave

Slave

Slave

No processing



handle()

execute()

Partitioning SPI

PartitionStep
Step

PartitionHandler

StepExecutionSplitter

execute()

split()

repeat

join

aggregate



Partioned Step

<job>

<partition handler-ref=“springRemotingHandler“

splitter-ref=“creditSplitter”>

<step ref=“update" next=“notify" />

</partition>

<step id="notify" ref="notify" />

</job>



PartitionHandler

Strategies

•Local (TaskExecutor)

•Spring Remoting

•Coherence

•GridGain

•Gigaspaces

•Terracotta

•…



Spring Remoting

Client

Step Step Step Step Step Step

Job Job Job Job Job Job 

Load Balancer

Load Balancer

Passive 

(off the shelf)

Active load balancing

HTTP request 

(e,g. from browser)

remote service 

request



Synchronous or 

Asynchronous?

•Remote steps have to rendezvous back with 

the master

•Synchronous:

– Call to remote step blocks

•Asynchronous, either:

– Remote step has to know a route back to 

master…

– …or master is distributed
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Summary

• Spring Batch provides a highly scalable, easy-to-use, 

customizable, industry-accepted batch framework 

collaboratively developed by Accenture and SpringSource

• Spring patterns and practices have been leveraged allowing 

developers to focus on business logic, while enterprise 

architects can customize and extend architecture concerns

• 2.0 adds significant functionality, such as Java 5 support, 

simplified interfaces, namespace configuration support, and 

non sequential step execution.
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Q&A

75
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Thank you

for your attention

76


