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l.Introduction

Scheduling Plugin® Springd} @E AA XA AF|EE =232l Quartz [http://www.opensymphony.com/
quartz/]1E A5t EY A Mol s AAHEZ St YRS 7I0|=E6H7| 5t ME TERL 0| LEAAESE &8
ot 228 &= 2to|E22[E2 T = o Ut

Installation

Command Z0{|M CtSa ZHo| &

i

21245}01 scheduling-pluging & X|StC}.

[}

mvn anyframe:install -Dname=scheduling

installed(mvn anyframe:installed) & jetty:run(mvn clean jetty:run) commandE 0|23}01 MX| ZIOlE &EolsE

% lct.

Dependent Plugins

Plugin Name Version Range

Query [http://dev.anyframejava.org/docs/
anyframe/plugin/optional/query/1.1.2/ 2.0.0 > *
reference/htmlsingle /query.html]



http://www.opensymphony.com/quartz/
http://www.opensymphony.com/quartz/
http://www.opensymphony.com/quartz/
http://dev.anyframejava.org/docs/anyframe/plugin/optional/query/1.1.2/reference/htmlsingle/query.html
http://dev.anyframejava.org/docs/anyframe/plugin/optional/query/1.1.2/reference/htmlsingle/query.html
http://dev.anyframejava.org/docs/anyframe/plugin/optional/query/1.1.2/reference/htmlsingle/query.html
http://dev.anyframejava.org/docs/anyframe/plugin/optional/query/1.1.2/reference/htmlsingle/query.html

11.Spring Scheduling

Spring2 £ Tasko0i| Ci St Asynchronous ExecutionZ} SchedulingE 2|5l| TaskExecutor2} TaskScheduler(Spring 3

0|=)E MS5tL ULt




1.Spring Scheduling Configuration

E Xto| M = TaskExecutor2} TaskSchedulerd]| CH3l ZtEHS| &m{ £ Zd0|Cf. EESE XMLIZ} Annotation 7|
2ol M O| =2 AMEdt= 2ol CHol LotE =5 St

1.1.TaskExecutor

TaskExecutor= java.util.concurrent.ExecutorE extendssto] Ho|E COIE{HO|AZEM X|HE Task
E ASAIF|7] 28t execute(Runnable task) HIAEE Holstd QUL SpringdlM= CFF
St TaskExecutor ZEAME HMNZStD U0 zt AEHKXO| CHSHA{= Spring Documentation LY
9| TaskExecutor types [http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/
html/scheduling.html#scheduling-task-executor]|& &=stE=E SIiCt.

Springd| A N| Z6t= TaskExecutorE ALE56H0{ £ TaskE AlSHA|7|= TaskExecutorE 7HEl5H7| 2|
SiAM = XML 7|22 2 Spring TaskExecutore| M E Mot &, 8 CiAM0| == TaskExecutord{| A
Ho|=l Spring TaskExecutorE Inject5t0] AF25HH =Tt & TaskExecutor LHO| A= InjectSt Spring
TaskExecutor2| execute() I AEE SE SO ZM TaskE Al st 4= Q209 Task Execution2 2| St Rule
e XMHM e = &5l of St SHH Thread HEHZE 31 =l Taske= Spring TaskExecutor &2 EA
o] 27| Thread Poolof| 2t2 |2 Zd0|Ct.

public class PrintTaskExecutor {
private TaskExecutor executor;

public PrintTaskExecutor(TaskExecutor taskExecutor) {
this.executor = taskExecutor;

public void print() {
for (int i =0; i < 3; i++) {
executor.execute(new Task(i));

private class Task implements Runnable {
private int no;

public Task(int no) {
this.no = no;

public void runQ) {
System.out.printin("execute a Task™ + no + " at " + new Date()

+ " with TaskExecutor");

2| IEE= print() HAE LHA|A] Spring TaskExecutorS E&35101 Inner 22AZE M| =l TaskE Al
Sl= PrintTaskExecutor| 252 0|C}. PrintTaskExecutor2| print() HIAEE S &61H Thread 32| LS
Taskoll = run() H|AE7F 35 MaliE= AS Eole &= /U2 AO|C

Ct22 20| M A Z St PrintTaskExecutord]| CHSE &M Mo LHE29| &£ o]}

<task:executor id="executor" pool-size="4" queue-capacity="4" rejection-policy="ABORT"/>

<bean id="task" class="org.anyframe.sample.scheduling.task.executor.PrintTaskExecutor">
<constructor-arg ref="executor"/>



http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/scheduling.html#scheduling-task-executor
http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/scheduling.html#scheduling-task-executor
http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/scheduling.html#scheduling-task-executor
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</bean>

2|0l Al A= St PrintTaskExecutor MEZ I E= E MM Lo CI2Z E - anyframe-sample-scheduling2
Sl CI2EEEZE £ QIO

1.2.TaskScheduler

Ct2 2 Spring 30| A A E 7| M 25+ 0 U= org.springframework.scheduling.TaskScheduler 224 2| &
£ L golct.

public interface TaskScheduler {
ScheduledFuture schedule(Runnable task, Trigger trigger);

ScheduledFuture schedule(Runnable task, Date startTime);

ScheduledFuture scheduleAtFixedRate(Runnable task, Date startTime, long period);
ScheduledFuture scheduleAtFixedRate(Runnable task, long period);

ScheduledFuture schedulewithFixedDelay(Runnable task, Date startTime, long delay);

ScheduledFuture schedulewithFixedDelay(Runnable task, long delay);

TaskScheduler= Execution CHAM0| /= TaskE E™ A|™ 0|F0f &F H AlGHGII{L} fixedRate EE=

—_ =2o
fixedDelay MEE 7|Et2 2 FI|X O 2 AMEHE = Q= HAEE X250 UL

1.3.XML based Scheduling

Spring 30{|ME= 24AM AHZ T TaskExecutor(<task:executor/>)L} TaskScheduler(<task:scheduler/>)

off cHet =M HoE 2IsH task2t= NamespaceE M|STICt EESH O|E 0| &6t ZHEHSIA| Task
Scheduling(<task:scheduled-task/>)8 2|ct &M &8 A& 4= 7| =IC}. task NamespaceE AFE35}H7|
2|5 A= SHE XML mFY LH S| <beans> X 2| A| spring-task.xsdS M5 Z=0{0f SiCf.

<beans xmlns="http://www.springframework.org/schema/beans"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlIns:task="http://www.springframework.org/schema/task"
xsi:schemaLocation="http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-3.0.xsd
http://www.springframework.org/schema/task
http://www.springframework.org/schema/task/spring-task.xsd">

</beans>

CH2e <taskischeduler/>8 AFSSH 44 Mol YOI Lk 20| 242 Holst B Mol
Pool SizeE 7|49t2 2 ThreadPoolTaskScheduler QIAE AT} MME Z40|C} X 2| = jd= Poold| 2|
Task Thread2| Prefix2 AL =IC}.

<task:scheduler id="scheduler" pool-size="10"/>

Ct22 <taskiexecutor/>E AtEst £4 Foleo| YHo|ct. CrZFa Zo| HME Helst 49
ThreadPoolTaskExecutor QIAEIA T} AHAM =l Zi0|C}. EESH A 2| =l id= Poolof| ZH2| = Task Thread2|

Prefix2 AFE=IC.

<task:executor id="executor" pool-size="4" queue-capacity="4" rejection-policy="ABORT"/>
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<task:executor/>= <task:scheduler/>0{| H|5l| C}2fSt =M Mo|E X|SIC| CIE2HME ™o 7tsEt

— —

= dE0i CHoll XMIS| A HE =5 SHAL

Attribute

Description

pool-size

Thread Pool2| SizeE ZA™SIC| HUZIOZ MO|IA S AR Pool SizeZ7} He|=l 37|12
TAEICEH min-max HEHE M 2|5tAU 2 ZA S Pool SizeQ| HQ|7} X| ™ =IC}.

queue-
capacity

=
S{AH A =0l Thread2| 7H=7}F X| ™ =l = A Pool Size 2L} 2H2 42, TaskExecutor= &l
&l CHat Taskol| CHsH Free ThreadE ALS STt M A Al CHAF Task7} S715H0{ SHAH A1
=9l Thread2| 771 X|™H =l = A Pool Sizel2} ZO0IX| = A, AldH CHA Task= Queue
off =7+EICE. of I =7} 7+s§F Task?| 7 4= = queue-capacity2t &5t H 2| E Queue
CapacityE 25 AI25H7| =M TaskExecutor= AISH CH At Tasko| CHSH New Thread E A4
A3}10{ Poold]| F=7}51A| =t Sx| A =9l Thread2| 7 =7} X|H =l Z|CH Pool SizeE =
5= 4 H| 24 TaskExecutor= ol & Task Al S 7 E5H7| =Tt 0|2F Z40] pool-size
= queue-capacity?} Zt0| 1124 =|0{0f 5t= &M ™M E0|0{ pool-sizel} queue-capacity2|
Atk 2HA|of| CH SF XFM| §F A E = ThreadPoolExecutor API [http://java.sun.com/javase/6/
docs/api/java/util/concurrent/ThreadPoolExecutor.html]E & =5I= & SIC}.

queue-capacity Z2t2 H2|oIX| 4= A &HAIZt0| WAl X|X| 2Lt o] AR HF B2 4
S CHAF TaskZ} Queuing El S 2 915l OutOfMemoryErrorsE =2 & = J 20| F2|5
£ It EES Queue Capacitydl] Ci St Z|CH 20| Z=XHSHK| 222 2 Queue?} Fullo] &

LS ——

SENTF 2SR 40t 2= Z|TH Pool Size EE8t 2|0(7t GLOX|A| ETt.

=
=
=

keep-alive

Z| A Pool Size =12 MM E| Inactive Threado]| CH35H keep-alive ZY2 2 X|XSH A|ZH0|
K|t =0 timeout=IC}. OH2 TaskExecutor2| pool-sizeZ7| HL 2 M| =01 1, queue-
capacityZ7} M 2|=|0{ QUX| F=C}H, Pool Size7t A F7|E HX| fU2 B2tz i
Poold| ZZ &=l Inactive Threaddi| CHSH Al timeout2 M 51| =ICt (= SR 2 X|H 71s)

rejection-
policy

7128 O = Task A 0| HEE Y E AP TaskExecutor= TaskRejectedExceptionS throw
St ElCt. J2{L} rejection-policy gt2 Ct2 1t 20| M|t A 2| E Policyol| 2|sh
CIE 208 2E0{&E = UL

» ABORT : AbortPolicy & &. rejection-policy7| M| E|X| LUS AR 7|2 M EE| = Policy
Z ExceptionE throwstC}.

* CALLER_RUNS : CallerRunsPolicy X &. sl Application0| Tt AMEHY AP
TaskExecutor0l] 2|5HA{7} OFl ThreadO| A &I H TaskE ASHA|Z £~ A StC}.

« DISCARD : DiscardPolicy . 2 = Task7} HH=A| Al845|0{0F BtCt= M| 2FA{ 0] 81
= A2 X 7155t Policy2 M 3| S Application0| THE 5} AIEQ 242 BIXH Taske| Al
a2 Skipatct.

« DISCARD_OLDEST : DiscardOldestPolicy M 2. 2 = Task7} Ht=A| &34 £|0{o} SiCt2}
= MefHo| gl 49 H& 7ts St Policy2M s ApplicationO| HE 5t MEHY A<

Queue?| Headol| Rl= Taske| A8 2 SkipStCt.

C2 2 task Namespace2| 7}Z&F ZHEdSH E X9l <task:scheduled-task/>E AFESH =M Ho|o| 20|
C}. <task:scheduled-task/>= 7| 28O Z 'scheduler'gl= M E 71X 10 U =0| O|HE LR Mol

- o=

Z| TaskE Schedulingst?| €| &t TaskScheduler Beang H2|5t7| 2|6t A O|C}. <task:scheduled-task/>
= SF2l0l| Ct=2| <task:scheduled/>& ZE St 4= QIS 0] <task:scheduled/>2| 'ref'2} 'method'= Al
l CHat0| == Beanxt of & Bean LHOl| =&t=El Al CHA HIAEE ™ 2|5t7| et =540]Ct.

<task:scheduled-tasks scheduler="scheduler">
<task:scheduled ref="task" method="printwithFixedbelay" fixed-delay="5000"/>
<task:scheduled ref="task" method="printwithFixedrate" fixed-rate="10000"/>
<task:scheduled ref="task" method="printwithCron" cron="%*/8 * * * * MON-FRI"/>
</task:scheduled-tasks>



http://java.sun.com/javase/6/docs/api/java/util/concurrent/ThreadPoolExecutor.html
http://java.sun.com/javase/6/docs/api/java/util/concurrent/ThreadPoolExecutor.html
http://java.sun.com/javase/6/docs/api/java/util/concurrent/ThreadPoolExecutor.html
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<task:scheduler id="scheduler" pool-size="10"/>

<task:scheduled/>= 'ref', 'method' 2|0f| Scheduling2 2[5 Z 25t &M J7IX|=0| zhztof| sl &t
OtE ™ Ci51t Zct.

Attribute Description

cron Cron Expression=2 0| 235}01 Task A& F7| H9|.

Joi2 & oo MF 37he| BA=2 Yolg = Ut

S 00 %% %% HY hA] AR A

*/10 * * * * * 1 10x 2tA

00810 * * *: O 8,9,10A|

00/30 8-10 * * * : O 8:00, 8:30, 9:00, 9:30, 10:00

00 9-17 * * MON-FRI : =& 9A|FE{ 17A|T7HX|

00025127 : 0§ F2|ADA XA

* org.springframework.scheduling.support.CronSequenceGenerator APl £F =

Cron Expression2 67l 2| Field2 T A =|0{ 2} Field= & A{CH 2 second, minute, hour, day,
month, weekdayE 2|0|&tCt. Zt Fielde| 7222 SpaceZ StCt. EESH month2} weekday=

AlSH, (Milliseconds BRI 2 H9))

fixed-delay |O|Z0f| A=l Taske| B2 A|ZtS ZHE{Q| fixed-delayZ X 2|5t A| 7D+ AH|BH 0|S
Task Al&H. (Milliseconds F_F-‘—I_% H9|)
fixed-rate | O| ™0 Al = Taske| A2} A|Zt2S 2 EE fixed-rate 2 H 2| &t A|ZtEHE AH| St 0| F Task

{0 A A Z St PrintTaskExecutor HE T =

Ssf clezcwe 5 Utk

— ==

1.4.Annotation based Scheduling &
Asynchronous Execution

L =2 MM Ljo| Ct2 2 E - anyframe-sample-schedulingS

Spring 30{|AM= Task Scheduling(@Scheduled)} Aynchronous Task Execution(@Async)S 2|5t
Annotation2 AN|ZStCE O AnnotationE 2 ClAISH 4= QIEE G577 QoAM= =210 L2 =
Z=7t=|o{oF Siet

<task:annotation-driven scheduler="scheduler" executor="executor"/>

L2 0| M = @Scheduled2} @Async Annotationdf| CH3H AT E 7|2 SFAF.

1.4.1.Scheduling

@Scheduled= M| AE T2 AR JHsoto] A8l F7| He|E /6t 'fixedDelay', 'fixedRate', 'cron'1}
e =MES NZ5tD UL 2 £M 9| o|0|= XML based Scheduling®i| A &6t <task:scheduled/

>

I 1l

=4

Hu 526t o|0|E JHEIC} @Scheduled M| A =0i| CH & A3 2 TaskSchedulerZt B ST}

Hol7t

@schedu led(fixedDelay=5000)
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public void printwithFixedbelay() {
System.out.printin("execute printwithFixedDelay() of Annotated PrintTask at
+ new Date());

@scheduled(fixedRate=10000)
public void printwithFixedrRate() {
System.out.printin("execute printwithFixedrRate() of Annotated PrintTask at
+ new Date());

@scheduled(cron="%*/8 * * * * MON-FRI")
public void printwithcron() {
System.out.printin("execute printwithCron() of Annotated PrintTask at

+ new Date());

3
@Scheduled Annotation2 H0i5t H|AE = Q12 OIXIE ZtX| 21, Return Zt0| glo{0f &0l R2|5t=
ZE sict. EESt OAE 22 AdE 25l CIE Beang &2 6HO|: SICFH Dependency Injectiond| 2|

3ff M2|5t=5 Bict

1.4.2.Asynchronous Execution

@Async= MIAE T2 AL 7H55l0 HIS7|H2E EF HAEE AE#stOA & i A = U
Ct. @Async M| A=0]| CHEE AIN| & o AlSHE2 TaskExecutor®l| 2|8H X 2| =ICt.
@Async
public void printwithAsync() throws Exception {
System.out.println("execute printwithAsync() of AsyncPrintTask at "
+ new Date());
Thread.sleep(5000);
}
@Async
public void printwithArg(int i) throws Exception {
System.out.printin("execute printwithArg(" + i + ") of AsyncPrintTask at "
+ new Date());
Thread.sleep(5000);
}
@Async
public Future<String> returnval(int i) throws Exception {
System.out.printIn("execute returnval() of AsyncPrintTask");
Date current = new Date();
Thread.sleep(5000);
return new AsyncResult<String>(Integer.toString(i));
}
2 ZEOMet 20| @Async | A== @Scheduled | AE2F CHEX| U3 QUXILE 2|EZIE 7HE = U
C}. @Scheduled?| A 20| = Spring Containert]| 2|3l 22| == HtH0|| @Async= Callerd]| 2|5l 2™ &
&5/7| W20|Ch B, 2|B1Zte Z2 Future EFR) HERSE 7HS51 Callers HIS7|No2 A8 SEE

o2~ =2| ZaHE Future Z4X| 2| get() &2 =E Sl ot =~ ULt

2|0 HZ St PrintTaskExecutor MM EZ FTE= 2 MM L Q| C}2 EE - anyframe-sample-schedulingE

Sl t2E2Egs UL

1.5.Resources

- Cle2s

Ho
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CIZO|AM sample Z=EE Z &5t QU= Eclipse Z2 M E niQl S CIRE2 &, oHE 2 Si{A| St
« Maven 7|2t AlSH
Command 0N &= sl|A| ZC 2 0| =St &, mvn compile exec:java -Dexec.mainClass=...0|2}
(o]

|
HEHO{E AMSA|AH HotE EoIstct. Zt Eclipse T2 M E LHO| ZEHEl Main Z2 A 2| JavaDoc

=
[—
£ HSI=5 Bict

T 2N EE importdt &, src/main/java ZC 512 2| Main.javaE MEHSIT
% % Z2/5l0f HEIAE 0|50l A Run As > Java Applicationg Z2l5tct. 2|1

H 1.1. Download List

Name Download

anyframe-sample-scheduling.zip Download [http://dev.anyframejava.org/docs/
anyframe/plugin/optional /scheduling/1.0.3/
reference/sample/anyframe-sample-scheduling.zip]



http://dev.anyframejava.org/docs/anyframe/plugin/optional/scheduling/1.0.3/reference/sample/anyframe-sample-scheduling.zip
http://dev.anyframejava.org/docs/anyframe/plugin/optional/scheduling/1.0.3/reference/sample/anyframe-sample-scheduling.zip
http://dev.anyframejava.org/docs/anyframe/plugin/optional/scheduling/1.0.3/reference/sample/anyframe-sample-scheduling.zip
http://dev.anyframejava.org/docs/anyframe/plugin/optional/scheduling/1.0.3/reference/sample/anyframe-sample-scheduling.zip

lll.Quartz Scheduling

Spring2 JDK 1.30|& M| &ZE|&= Timer Scheduler} Quartz Scheduler( http://www.opensymphony.com/quartz/)&

0|88t AHEYS XIAUE

Quartz= 2E AA ZHH AF|
st # =& MN|=ot0f ZHtEt

o 2
— —_
3t Sele 22 %é@ sel o] EHEF ~FAEYS =B 5 QICt £ EIB, JavaMail

S fIStHlo[EH|o|A X[, 2{AHT, 2211 2, 0|2| LiEE PSS Zafstn Uct



http://www.opensymphony.com/quartz/

2.Quartz Integration

Anyframe O|A{= JDK2| Timer Scheduler£C} Quartz Scheduler A}2& FHSIC|. Quartz Scheduler
= JDK Timer Scheduler2C} © SSMUD MS50| ZCh XIMEH WHEE  Spring OEY9|
Scheduling 22 [http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference /html/
scheduling.html]& & 105IE=E it

2.1.Quartz Scheduler

Quartz= Job1} Trigger 12|11 JobDetail2 AF25610] AHEZ 7|52 £85IC} Quartz0l| CHEF XFA| S

L2 & http://www.opensymphony.com/quartz [http://www.opensymphony.com/quartz/]E &8t}

» Job2 MBSl OF & Y2, XAtz EAHAIX] S 7|50|Lt O{E2|A|0|Me| XtS3EHE 2 S0|
1 oflo|ct. Job2 AN Ml =[=X|0f CHEE ME glo| Al 2H 9| (=2t ZFM FEICE. Job2 Spring
FrameworkOf| A M| ZSt= QuartzJobBeang AF=5EH0IA Zhdel == U1, S APIO| SHKEX| 42
POJO SEHQ| RtH} EejAZ RHM & 4~ QIC}. EESH StatefulSt Job Z2AE AI235}H7| QG A] Quartz
Ol M M| Z5t= Statefullob QIE{HO|AE FESl0] JobE ZME == UCt. Statefullob QIE{H|0]A
E 135101 2=l Job EEHA 02|12 2= Job EEA = 7| EX O = Stateless Job Z2cHAE SZ
SiCt. Statefulst Job2| Z 0] 2t EHFE|= Job =& A| S C|O|E| gtE SR/t HAE = Ut

+ Trigger= JobS &lEA|7|7| 2IEt ZHSZ =Y
ZHol| sHEEICE Cf=2| Trigger= St JobS
A| StLte| JobE K| sHOF BTt

o JobDetail2 Job2 AlEHEI7| Qo ZRst MEHE JtX|1 =, = Job Instanced]| CHEF MM =M A
HE 7tX|1 Q= X 2 Trigger7t JobDetailS 0| 25101 Job2 $3MA|ZI© 2 M Quartz 7|HEe| AF|

8 7|s0| AT

* Scheduler= SchedulerFactory0| 2|5l A A =|=0|, JobDetailE 1} TriggerE & 2|5t S S Trigger
off oA2tEl JobS =& A|F|= Scheduling MH|A S| SHAl oAgts EIESICE

ofzf o|AM|dlAM=  JobDetailBean, MethodinvokingJobDetailFactoryBean,  SimpleTriggerBean,
CronTriggerBean, TriggerlListener, SchedulerFactoryBean S & 0| 25101 LMt A|Zt 7t Ol EX O

ASE MHAI7|S B2 HojFD ULt

« JobDetailBean : Spring Framework2 JobDetailBean0 |2} E2|= 2| A E K| 25H=0|, JobS Al

AlZ17] 2l 228t EE 71X 2 Ut

b

» MethodinvokinglobDetailFactoryBean : Job API0|| S 0|X| 227 POJO HEHS| Job EfA S ZF
45104 Schedulerol| 2}t siEt ZEHAL| HAEE SEE = UEE siF= S & EiCt. Job
1} Triggero| 2tHEl M2 E DBE Soll 225tz 42, = JDBC Job Store HAlS ALESHe 4 R00=
MethodInvokingJobDetailFactoryBean0O| S&I5IX| ¢t 2 2 AR E = IS0l Fol5tEE SiCt.

« SimpleTriggerBean, CronTriggerBean : Spring FrameworkO{|A{ QuartzE€ &2/ A2t £+ UEE 2
72| TriggerBeang2 AN|ZStC|. SimpleTriggerBean} CronTriggerBean2 Trigger2M S&i5t= A2 =
5kt CronTriggerBean2| A<, A|ZF A3 ZHE cron expressionS 0| 235101 24 5t= Zd0| XI0|
Ho|ct. SimpleTrigger= Lt &tM| et AAIEE M A|Zt ZHE MEEY = JUHME MF 20| =

&SR] 4t

» TriggerListener : Trigger7} fire->execute->complete 22 misfireE|= A|&0| EX LS T OR}
&l Scheduleroi| TriggerListenerE MM st}

¢ SchedulerFactoryBean : A[2 == TriggerE SEA|AFT = U S CHESIE 2 TriggerE S triggers
‘J9o| <list>Ef 1 5t 2 SSA|ZICt. Trigger0l| M &t Listener S 02| SHYES F/HHFE = U

LIS

10


http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/scheduling.html
http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/scheduling.html
http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/scheduling.html
http://static.springsource.org/spring/docs/3.0.x/spring-framework-reference/html/scheduling.html
http://www.opensymphony.com/quartz/
http://www.opensymphony.com/quartz/

Quartz Integration

2lof| Ltdst BeanE2Q| =2 &M Mo| a2 HE| A E =2 5IA}L CI2 2 JobDetailBean 2| 2 =4

T o o o
S 2 Ho|z|ojo} & S=E0i CHEE dHo|Ct.
Property Name Description Required | Default
Value
jobClass JobQo| EejAT S MA G} Y N/A
jobDataAsMap O] HMzIeZE MHE HO|E{=2 Job S2HA LHO|M ALZ T N N/A
S5t H|0|E{ 2 Map SHE§Z Fo|BICt. Jobnt Al Trigger
0l M &l jobDataAsMap M 7f2 2 M5 Map Ti|0|E{ 2}
JobDetail0| A& =l jobDataAsMap £MZfo =2 MAMEH Map
Cllo|E{= &l merge=|[0f At E &= QUL O] HO|E{ =2 7|
2R XN BtH dM™E 5| HA = X| 42L, Statefulst
Job ZHX|E MMAIFHA HIO|E] 2t2 HEAIZ|7| == 40
= HH0| JHs5ict.
Ct=2 2 MethodinvokinglobDetailFactoryBean2| =2 £MOZ Mo =|0{0f & SH=E0] CHEH MTHO|
C}.
Property Name Description Required Pefault
Value
name Job2| 0| EE MA ST} FactoryBean| N/A
9| Bean
name
targetObj POJOZ ZM = Job S2eHAH S Mo|strt. Y N/A
targetMethod targetObjo| A A X 5t Objectd| A A3 510X} 5= method H Y N/A
2 Qesict.
concurrent Ct=2| JobS SAl0f AA|F|2{H true2 MHSID =AY N true
o= MBA|7|2H falseZ A i)
C2 2 SimpleTriggerBean2| =2 &AM 02 XMOo|Z|0{of & SH=2 S0 CHEF MZo|C}t.
Property Name Description RequirefdDefault Value
jobDetail O| Trigger2}l 22 =l JobDetaile| ZEHAE & MSH=H|,| Y N/A
Spring Bean2@ 2 &M= A ref attributeE 0| 235104
Bean?2| idE &MMSIEE ST},
repeatinterval Trigger7} X2 =8 0|F Ht=2 3 A|Z Trigger| N 0
9| interval A|ZI2 MH™SI= ZISZ Trigger7} I
Z|= interval A|Zt2 milliseconds THR|2 A A SICt,
repeatinterval 00|At0|0{Of SIC}.
repeatCount Trigger7t {2 £=8 0|= "= =34 A|Z Triggere| =8| Y 0
25 MFstict
triggerListenerNames |E7X triggerd| 2HZ=, Non-global) TriggerListener& M&| N N/A
5109 Trigger7} fire->execute->complete & misfireE|
S AlFoll SN Ug +#st AL Sy TriggerListeners
MESH=0H| 070l = triggerListenerNameE SE5tC}.
0| triggerListenerName & TriggerlListener CIE{HH| 0| A E
Taist ZefA2| getName() H A0 A 2|EISH O|ES
A MSHE S St
jobDataAsMap o] &dzez MTE HIO|E{S2 Triggerol| MX™E| N N/A
JobDetailZ2 SsH JobOllM sHE H|O|E{E 0|8E £ U
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Quartz Integration

Property Name

Description ;

tequire

t(Default Value

C}. Triggeroll ™ =l jobDataAsMap =M Zf0 2 M SH
Map H|0|E{2} JobDetailol| M= jobDataAsMap =M
w22 MH 5t Map H|0|Ef = &7 merge=|0f A E
QlCt. 0] 2|of| = O] Triggerol| MM =l triggerListener L &

Ol M= O| H|o|E{ € 0| 8& %= UL} O| HIO|HHE2 7|2
Mo Z X8 otH MY = F HAE K| 4oL}, Stateful
St Job Z{N|E MEMA|HAAM H|O|E L2 HAAIZ|A =
= Z%0l= HE0| IS5t

startTime

Trigger 23 A|ZH A|ZHS AEBiCh.

N/A

startDelay

=
M Jobo| A|Zt=|7| M XA AlZtE MFSIC ¢
milliseconds THR| 2| A|ZH0]| x| A|ZHE 61 A&
Zt0| =IC}. startDelay =AM & startTime =M0| X| X
x| ore A0 ME=ICt 2L} Spring ContainerE 3
S A|7|H, startTimeE AHAKX|Lt Container7} S =l A|ZF
olg=z OIE1°+ A 20z HcHA 2l A|ZH0] Ofl ATH =
2l A2t MESHEE &t

o

—

1
i > 7o

endTime

N/A

misfirelnstructionName

Trigger= Schedulerd]| 2X|7t ZHAHSIUAHLE Jobs =+
SHA|7|= Quartze| Thread poold|A{ SX| AL TSt
Thread7} ZAHSHX| 42 i Al S| X| Rots AT Y
Ct. 0|2{St A< Job Store EHAl© Z DBE A5t QUC}
™, Ct2 Scheduler7t Mt S2FA| A& = X| R e Jobs
ol CH3H A misfire A|ZIC}. (61| Advanced Quartz >> Job
Stores LHE £t11) 7| 22X © 2 'smart policy' instruction
O] AFRE|11, 2| 23t ZE misfire instruction 2
M A2 QIC} XM BFLH 2 2 Quartz Tutorial >> Misfire
Instructions [http://www.opensymphony.com/quartz/
wikidocs/TutorialLesson4.html1E &t X35 E GiCt.

* MISFIRE_INSTRUCTION_FIRE_NOW

* MISFIRE_INSTRUCTION_RESCHEDULE_NOW_WITH_E
* MISFIRE_INSTRUCTION_RESCHEDULE_NOW_WITH_RE
* MISFIRE_INSTRUCTION_RESCHEDULE_NEXT_WITH_R
e MISFIRE_INSTRUCTION_RESCHEDULE_NEXT_WITH_E

0| &M MH A|, of2f AJH=l SchedulerFactoryBean
&M & dataSource £ Zt= MHSIEE BIC|.

FMAININ

EMAINI

ISTING

ISTING_

MISFIRE_
INSTRUCTION_
SMART_
POLICY

REPEAT_COUN
NG_REPEAT_CO
NG_COUNT

_COUNT

T

UNT

C+=22 CronTriggerBean 2| =2 £4do = Ho|=0{of & &h=Z =0 Chet MHO

Property Name

Description

Required | Default

Value

jobDetail

0| Triggere} &&= JobDetaile| ZHAE 2 GH=L|,
Spring Bean2 2 ZrM = AL ref attributeE 0] 835}0]

Bean?2| idE &MMSIEE ST},

Y N/A

cronExpression

Cron-Expression2 7| E2XM O Z C}210 Z0| 7T/ ZHEZ 3

Y=o QU
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Quartz Integration

Property Name

Description

Required

Default
Value

e Seconds (Allowed Values
Characters : , - * /)

0-59, Allowed Special

¢ Minutes (Allowed Values
Characters : , - * /)

0-59, Allowed Special

¢ Hours
Characters : , -

(Allowed Values

*/)

0-23, Allowed Special

¢ Day-of-month (Allowed Values :
Characters : ,-*? /LW)

1-31, Allowed Special

e Month (Allowed Values :
Special Characters : , - * /)

1-12 or JAN-DEC, Allowed

¢ Day-of-week (Allowed Values : 1-7 or SUN-SAT, Allowed
Special Characters :,-*? /L #)

e Year (optional field) (Allowed Values
1970-2199, Allowed Special Characters : , -

empty,
*/)

o;_ A X I:|O-I[:|.
AMFE Zo|ch

0|2 £0{, cron expression0| 006 * * ?
M OfY 27 6A[0f] MEA|7|2t= 202

startTime

N/A

endTime

xF A
Trigger BH=22 Z2 8 AlZte Qeisich.

N/A

LS

£ SchedulerFactoryBean2| =2 &8O 2 Ho|z|o{of & SI=E0| CHEt M ™

Property Name

Description

Required

Default
Value

triggers

Schedulert]| A2 E|

TriggerE€ SEA|7{0} 512
Stet

= Trigger%% SEAlIZIEE o3 7He
2 <list> E§ 15 0|23510] MF

N/A

triggerListeners

5109

o

M &t TriggerListenerE SESIiCt.

N/A

globalTriggerListeners

sl Schedulero| SEE ZE TriggerSo|H HM8&
TriggerListener§& SS&ICE O|E GlobalTriggerListenerat

nik=8

E7X Triggero||
==
=
5

N/A

dataSource

o] £ 72 MddoIH =™, Job1t Triggeroi|

7} AF=o =2 DBE Saol| 22| =lct. ol X Z+Er DB TableO|
ZH| =0 RJ|0{0} SH=0|, Table2 QuartzE CHREE B2
= docs/dbTables = LH2| table-creation SQL script &
AF23 10X} S5H= DB(ex. Oracle2| A<, tables_oracle.sql)

0| Bt= scriptE &5t A7 =5 Bt

s My

—- o+

N/A

2.1.1.Advanced Quartz

Of O

-IO‘” AjHEl LHOE OOHA-I_I_ Quar‘tzol

27|52 A 8E 5 /U2LE O

o=

G k=,

s

SO| EXHEICE. 0{7| A= Joba} Triggerdl| A E HEE X Z&St= ol CHoH Al ATH BT} = XAt
£ http://www.opensymphony.com/quartz [http://www.opensymphony.com/quartz/]& &t 115t}

L&
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Quartz Integration

* Job Stores

Quartz= JobD} Triggerd]] 2tH =l MEHE 271X| MZ CIE2 Ao 2 X FE 4= QU7 it 7| Ex o =2
= H22|0f| HZ= =0, DBY| MESI=EF Meie == °'E+ 7|2 (Default) % 2 £ RAMJobStore 2
e AE 0|&35+0{ MemoryOf| X & =|=C|, 0| Job Store &HAlE AL E I 2 & C|0|E{ 7} Memoryoi| X
ZE7| 20| M50| 7HE ECt. J2{Lf, o Z2(A 0| MOo|Lt A[ARI0| 22X 7t L stH RAMO| XM Z
S|o{QUE 2E Hlo|E{7t £AE IOl ULk

2|2] Memory X% HhAlo| 2X|HME sHZASH| 25 Quartz= JDBClobStore E2{AE 0| 235109
HIO|E{E DBO|| X% St== it 2E C|0|E{7| JDBCE S3iA{ DBOl|l XZ +ID§_ o1ZE|A
O|Mo|Lt AIAEI ZX7F L= Ho[E{7 &AME e gL Ms0| £X 210 &4
0| Z7}sict. C|0|E{E DBO| X Z&5H= BiAl2 ARSI QA= f/2] SchedulerFactoryBean =
M = dataSource =M 7S MESHF OF 5t=Cl| dataSource =M M™ HIEHS  Core Plugin >>
Spring >> DataSource [http://dev.anyframejava.org/docs/anyframe/plugin/essential/core/1.0.3/
reference/htmlsingle /core.html#core_spring_datasourcelE &r1135HC}.

JobD} Triggertl| 2tH = MEE DBE S5l 2t2[5t7| 2I5iA{= DB TableO| =H|=|0{ U 0{0} =0,
Table2 QuartzE€ CI2ZE 22 5 docs/dbTables Z LH 2| table-creation SQL script & A3t
X} S5t= DB(ex. Oraclel| A2, tables_oracle.sql)0i| &= scriptE =3510] MMA|7| =8 SICH 2
AEMIEH LHE 1F AFE HHH 2 Quartz Configure DataSources [http://www.opensymphony.com/quartz/
wikidocs/ConfigDataSources.html]E £f115tE=E SiC}.

2.1.2.Samples

C22 MEZE CFE 37§29 Job(jobDetail0ol, jobDetail02, jobDetaiIO3)§ MZ CIE 3749
Trigger(simpleTriggerO1, simpleTrigger02, cronTrigger)Oﬂ oA Z] =, 37H2| TriggerE& Schedulerdi|
SEAIFAM Job AAEHE =HAIZ] of|O|C} =3 AlZE Z=AHO0| [EI'EP U™ AlZt Ot HEE Al U S _f
=4, ot} Scheduler0i| TriggerlListener (non—global)_..} GlobalTriggerListenerE SZ35}0{ Trigger2| =

oM 252 BLHEEE = UA AL

* JobDetailBean with Stateless Job

CI=2 2 Spring FrameworkO|A{ X| Z25}+= QuartzJobBean& At=HFOLA] ZHA St JobS Job A ZE 7}
K| U= JobDetailBean?! jobDetailo1lS & 2|5t Spring &4 A 2| m}!( context-scheduling.xml )2|
2 0|C}. JobDetailBean2| jobDataAsMap MO =2 MZESHH|O|E{ZLE JobE ALO|O| 2F 0] A2
2 == 2L} StatelessBl JobO|2 2 HI=E =3 =[= JobO|M ZtE HAAIH == QlCt.
<!-- JobDetailBean -->
<bean id=<emphasis role="bold">" jobDetail01"</emphasis>
class="org.springframework.scheduling.quartz.JobDetai |Bean">
<property name="jobClass"
value="org.anyframe.sample.scheduling.SimpleQuartziobBean" />
<property name="jobDataAsMap">
<map>
<entry>
<key>
<value>count</value>
</key>
<value>6</value>
</entry>
</map>
</property>
</bean>

CtSL2 Spring FrameworkO|AM K| &28t= QuartzJobBean2 AfLHIOIA EHMEH E|AE

SimpleQuartzJobBean ZziA2| & Z&HO|Ch Spring2| QuartzJobBean ZEfAE ArSHo
JobExecutionContextE argumentZ Zt= executelnternal H| A= E 2450 A7 =3 L X0 2}
HIE™Mo Z 3l gl 2ol g 7|=8IHC| 0] 0| X|0f| A = JobDetailBean2| jobDataAsMap =410 2 X| M
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Quartz Integration

St count Z}2 HZAA|ZA E2{ 10 5HX| T, StatelessSt JobO|7| I 20| X Job =&l 0|F HI=E 3 E|
= Job=0|M = 240 HEEX| Q4L

public class SimpleQuartziobBean extends QuartzJobBean {
public void setCount(int count) {
this.count=count;

protected void executeInternal(JobExecutionContext context)
throws JobExecutionException {
this.count= this.count + 1;
context.getJobDetail().getJobbatamMap() .put("count",this.count);
System.out.printIn("count="+this.count);

5

20| HZEH SlmpIeQuartzJobBean context-scheduling.xml MEZ FI=E= 2 MM L{O| CIRZEE -
anyframe-sample-scheduling2 Sall CI2Z2=HE £~ QlC

¢ JobDetailBean with Statefullob

CI2 2 QuartzO| A M| Z25}t= Statefullob QIE{H| 0| A SEHAE 7 S5H0] & SH JobE Job EEHA
7}X| 0 U= JobDetailBean?! jobDetail02E 2| St Spring A M 9| m!( context-scheduling.xml )
o| =2 0|LC}. JobDetailBean2| jobDataAsMap 82 M &St C|0| & ,t% JobE Alolof| 2R =/ 0]
AP E £ Ql1, Statefulst JobO| 2 2 HHE 3= = JobO|A] ZH2 HZAA|Z £= QCH (MMM M count
2t AU 14 SIHAIZ11 U

<!-- JobDetailBean -->
<bean id=<emphasis role="bold">" jobDetail02"</emphasis>
class="org.springframework.scheduling.quartz.JobDetai IBean">
<property name="jobClass"
value="org.anyframe.sample.schedul ing.StatefulQuartziobBean"/>
<property name="jobDataAsMap">
<map>
<entry>
<key>
<value>count</value>
</key>
<value>6</value>
</entry>
</map>
</property>
</bean>

OS2 QuartzO| Al N 335t= Statefullob QIE{H[0|A Z2fAE TSI ZMEH BHIAE &
StatefulQuartzJobBean 22 A 2| 7+8 Z &0|C}. Statefullob QIE{H| 0| A 2 A Q| O A EQl execute
HAEZE of2fet ZH0| JobExecutionContextE argumentZ Zt=E Fo5ID, HAE LHEOAME=
executelnternal | AEE S &6 = S} 0 0| M|l A = JobDetailBean2| jobDataAsMap =4 0 2
K| ™t count ZfE HAAAM == SLEH Job= ALO[0]] Z2t2 SFAIZ|D ULt

import org.quartz.Statefullob;
public class statefulQuartzJobBean implements Statefullob {
public void setCount(int count) {
this.count=count;

public void execute(JobExecutionContext context)
throws JobExecutionException {
try {
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Quartz Integration

BeanWrapper bw = PropertyAccessorFactory.forBeanPropertyAccess(this);
MutablePropertyvalues pvs = new MutablePropertyvalues();
pvs.addPropertyvalues(context.getScheduler().getContext());
pvs.addPropertyvalues(context.getMergediobbDatamMap());
bw.setPropertyvalues(pvs, true);

} catch (Schedulerexception ex) {
throw new JobExecutionException(ex);

}

executeInternal (context);

public void executeInternal(JobExecutionContext context)
throws JobExecutionException {
this.count = count + 1;
context.getJobDetail().getJobbatamMap() .putAsString("count”, count);
System.out.printIn(this.getClass().getName() + "::" + this.count);
result = count;

59

2 HZ 6t StatefulQuartzJobBean, context-scheduling.xml 4iZ F=E= 2 MM L|Q| CIREE -
anyframe-sample-schedulingE E3l CI2E=HE o= QULCH

* MethodinvokingJobDetailFactoryBean

Ct=2 2 Spring FrameworkO| M X 35t= MethodlnvoklngJobDetallFac:toryBeanE T 2 RHAFESHO
POJO HEHZ ZHAMSH job2 Job E2AZ JFX|D U= JobDetail®l productSummaryJob=2 % 2|5t

- o=

Spring &AM X 9| m}&l( context-scheduling.xml )2| OEI_'?’_OU:}.

<bean name="job" class="org.anyframe.plugin.scheduling. job.MovieStatusSummaryJob" init-
method="initialize">

<constructor-arg index="0" ref="schedulingGenreService" />

<constructor-arg index="1" ref="queryService" />

</bean>

<bean id="movieSummaryJob"
class="org.springframework.scheduling.quartz.MethodInvokingJobDetailFactoryBean">
<property name="targetobject" ref="job" />
<property name="targetMethod" value="execute" />
<property name="concurrent" value="false" />

</bean>
Ct2E Job Z& APIO| S=5|X| 241 POJOZ ZHA St ProductStatusSummaryJob 22 AL & 2
Z0|c}. Triggerol| 2|8 A ProductStatusSummaryJob Sl A 9| execute() HA=7 3 E Zo|ct.

execute() M| A= LHO|| A EE LHof| w2t frEMo =2 3 E 2HZ 7[=6tct
public class MovieStatusSummaryJob {
public void execute() throws Exception {
removeAl IMonthlyMoviestatus();
insertMonthlyMovieStatus(Q);

¢ SimpleTriggerBean for Stateless Job

EF=2 Spring FrameworkOf| A X| &5H= SimpleTriggerBeanE 0| 235}0{ 2|0f|A{ =t St JobDetail =
jobDetail01l S A& St Spring &4 M 2| m}l( context-scheduling.xml )| L= 0|C}.

16



Quartz Integration

fn‘— O|F tg =&l A2t ZHA2 1=2, U5 5|5 = 352 MHEA 20 s triggerd|
riggerListener?| triggerListenerNames =M M E 2 &M 2| |0 Q/C}. triggerListener Bean
Hg=2 &tosict

I

2
ro

ol >
Jo
g

<!-- SimpleTriggerBean -->
<bean id="simpleTrigger01"
class="org.springframework.scheduling.quartz.SimpleTriggerBean">
<property name="jobDetail" ref="jobDetail01"/>
<property name="repeatInterval"” value="1000"/>
<property name="repeatCount" value="3"/>
<property name="triggerListenerNames" value="triggerListener"/>
</bean>

2|0 HAZ Tt context-scheduling.xml MEZ IE= 2 MM LS| CIRZE - anyframe-sample-
schedulingE Saofl CI2E=HE = QUC}

« SimpleTriggerBean for Statefullob

CI=2& Spring FrameworkO| M XN| &Z5t= SimpleTriggerBeanE 0| 5101 2|0l A &St JobDetail &
jobDetail02 £ M St Spring &M M 9| mbQ!( context-scheduling.xml )2| £ 0|C}.

StLEC| Trigger= SHLb2| JobDetail MASHOF 32 Z /2| SimpleTriggerBean} SQlst =M HME
E 2= Triggerg& 7+ &g sict.

XS Job =% 0| F BHE =8 A|7te| ZHAR 1X 2, 85 3|= 33| 2 MH =Y 20 ol T triggero]|
ot M ZA| 2l triggerListener7}| triggerListenerNames =M MEH Z & o|£|0{ QULC}. triggerListener Bean
A
=

e 5tel i8S Fastot
<!-- SimpleTriggerBean -->
<bean id="simpleTrigger02"
class="org.springframework.scheduling.quartz.SimpleTriggerBean">
<property name="jobDetail" ref="jobDetail02"/>
<property name="repeatInterval” value="1000"/>
<property name="repeatCount" value="3"/>
<property name="triggerListenerNames" value="triggerListener"/>
</bean>

o|0fA] 9125t contextschedulingxml MZ IS = MM Ljo| CRZCE - anyframe-sample-
schedulingE Esl CtFRE =B &4~ QICt.

e CronTriggerBean

Cl=22 Spring FrameworkO| Al M| &3t= CronTriggerBeanE 0| &350 A Spring &4 X o| mhd
( context-scheduling.xml )2| & E0|C}.

olz2H oMol Al E ™ SimpleTriggerBeand} 2| cron expression2 Sal| AHEE A|ZIS MESH 2SS
g 2 % o, B 120iCh MY == MY Ho|ct,

<!-- CronTriggerBean -->

<bean id="cronTrigger"
class="org.springframework.scheduling.quartz.CronTriggerBean">
<property name="jobDetail" ref="movieSummaryJob"/>
<property name="cronexpression" value="0 0/1 * * * ?2" />

</bean>

TriggerListener Beans

Ct

2 Quartz0|| A M| Z25+= TriggerListener% 545t GlobalTriggerListener 22 AE M A St Spring
M 9| mbel(context- scheduling.xml)2| L E0|C}. listenerType &M & "Global"Z MASIH 2E

o
=
A

S

I

17



Quartz Integration

Trigger0i| M & EICt. (0| Al0fl= Non-global 2 MM ZCt.)
AE Global I} Non-GlobalZ SA|0f| &7 A& == UCT.

ik

F1 2 S St TriggerListener 7£6 22l

<bean id="globalTriggerListener"
class="anyframe.sample.scheduling. |listener.GlobalTriggerListener">
<property name="listenerType" value="Global"/>

</bean>

CI=2 2 QuartzO| A X|Z25t= TriggerListenerE 315t GlobalTriggerListener 22 A 73 2 450|C}.
Trigger7} fire->execute-> complete £ misfireE| = A& 0| 24 E L] = oA 0|}

import org.quartz.TriggerListener;

public class GlobalTriggerListener implements TriggerListener {
Log logger = LogFactory.getLog(GlobalTriggerListener.class);
String listenerType = "Non global";

public void setListenerType(String listenerType) {
this.listenerType = listenerType;

public void triggerFired(Trigger trigger, JobExecutionContext ctx) {
logger.info("scheduled " + trigger.getJobName() + " Fired!!");

public boolean vetoJobExecution(Trigger trigger, JobExecutionContext ctx) {
logger.info("scheduled " + trigger.getJobName() + " Executed!!™);
return false;

public void triggerComplete(Trigger trigger, JobExecutionContext ctx, int arg) {
logger. info("scheduled " + trigger.getJobName() + " Completed!!");

public void triggerMmisfired(Trigger trigger) {
logger.error("scheduled " + tri