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1. Jakarta Concurrency =

= Z0[M= Jakarta Concurrency®| S HiZ 3 7|=0f| CHaH A 7F2FSHA| AH ST

11. 712

OHE2|70| 4 MHO|AM = E)BLE Bl ZEHEO| A Java SEXA HME3H= Concurrency API(Thread, Timer,
ExecutorService, ...)E 0|23t= 22 HotX| =Lt Jakarta EE OHE2|H|0|M HEHE(Servlet, EJB &)=
OHZZ|AIO|M M7} Zt2[st= A =0f|A MEME|D, 22 A E0A ZHEH|O|L7t MSdH= 7|SE0| S&fst= A
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1.2. Managed Task

ZHO| = HRglE 2|AaA0 ARE F0|7| {8 2|AAE E(pooling)stn WHFT|E 2t2|stot, 2|
HIEHE LHoi|M Java SEOIM MISE|= Concurrency APIE 0| 83t0] H|S7| Zi S 3 sHH, ZE|0|L 7L sl
22200 CHEHA X 4~ g7 2ol 22| =7t §iCt.

matr 2 AHo|A = 7|E Java SEQ| java.util.concurrentdl| M| £l TaskE 2H&tst0{ Managed TaskE
Mo|steiCt. O] & Solf ZAE|0|L 7t sl Ut taskE Managed TaskZ zt2|g 4 A |10, H|S7| 2 E]0|
AMEHE off Execution ContextE FX|ot0] MEHE £ QT = SiC},

1.3. ZH[0|] A = HEHAE
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sources, JMSOl|A{Q| L 2H}O|{2Qt EJB S0| UL}
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0|Qt Z2 YA O Z ZA10| Java SEQ| Concurrency APIOA ZHEIAES QX|StHA SEHE 4= QX2 Jakarta
Concurrency MH|AE 0|85 ZHCHSHA| AFEXE7E F 2ot TaskE Managed Objects2 TS0 LHS0H| A
HEIAEES A0t RX|/=76H7| tZ0i| Halstn QHHsITt.

* java.util.concurrent.Callable
o call()
* java.lang.Runnable
o run()
* jakarta.enterprise.concurrent.ManagedTaskListener
o taskAborted
o taskSubmitted
o taskStarting
* jakarta.enterprise.concurrent.ManagedTaskListener
o taskAborted
o taskSubmitted
o taskStarting
* jakarta.enterprise.concurrent.Trigger
o getNextRuntime()

o skipRun()
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2. Managed Objects

2 Tl M= Jakarta ConcurrencyOllA | 33t= Managed ObjectsOl| CHoHA] Zt2kstA| M0 AL Of|H| S
|=etet.

—

\J

2.1. ManagedExecutorService

jakarta.enterprise.concurrent.ManagedExecutorService IE{H[0| A= Java SEQ|
java.util.concurrent.ExecutorService QIE{H|0| A S A&3ICH ExecutorService?t SLSHA HIS7| HH 2
=5t7| 25 O|8E| 1, 0Z 20| M= HIS7| 2 A== 2P| ZHAE FHE RXAAAHZELL

2| A "ol ol
CHE2 ManagedExecutorServiceE 2|AAE Ho|ot 0f| &0 L.
ManagedExecutorServiceE 2|2~ A2 HO|st oA : <domain.xml>
<domain>
<server>
<data-sources>
<data-source>testdb</data-source>
</data-sources>

<managed-executor-service>mes1</managed-executor-service>
</server>

<resources>
<managed-executor-service>
<export-name>mesi</export-name>
<long-running-task>true</long-running-task>
<thread-pool>
<min>10</min>
<max>20</max>
<keep-alive-time>60000</keep-alive-time>
<queue-size>4096</queue-size>
<stuck-thread-handling>
<max-stuck-thread-time>3600000</max-stuck-thread-time>
<action-on-stuck-thread>None</action-on-stuck-thread>
<stuck-thread-check-period>300000</stuck-thread-check-period>
</stuck-thread-handling>
</thread-pool>
</managed-executor-service>
</resources>

</domain>
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= AMH
=

=20
Export Name Managed Executor ServiceE JNDI Naming ServerOf| SE¢% uf At2g
0|52 BFeirt
Long Running Task Managed Executor ServiceOl| A S%5t= taskZt 2l Al =[=X] O F0|Ct.
boolean ZtQ 2 ML},
* Thread Pool
Managed Executor ServiceOi|Af At&3t= Thread Pool 2& &S LIEHHLE.
s 49
Min Thread PoolOf| M 22|3t= A8 E 49| Z|%Z0|Ct.
Max Thread PoolOll A 2t2|5t= A= 4=9] X|SHZIO0|CE
Keep Alive Time Aot A7t SOt ALBSHK| @42 Min 7H+E Xtot A EE XSH 2= Thread
PoolOl| A ®AHEICE 022 A= B2 MAHSHK| gH=Lt.
Queue Size Thread PoolO| Xz|g AT 7HH|E MESH= queuel| 37| X[HTHC}.
* Stuck Thread Handling
AHEIEY EF W20 L Al AL HRE LEfY 3L diE A2 =0 chol St S22 FSH7| e
AFo|ct.
a5 ks

Max Stuck Thread Time AHEZ Stuck Thread2 mEHSH= 7|F0| &=

U2 gt} - E Azt o4
A& HQE AEHO|H ST A EZS Stuck Thread 2 ZHEStLCL
Action On Stuck Stuck Thread2 THTHEI AL ST A =0 CHof e HM S MASICE CHS
Thread =M F SHLIE MEfg & UL
* None: OFF MM F[SHX| g4=LC
« Interrupt: java.lang.Thread#interrupt() @2=2 &4l Interrupt 1= E

HHCH

« IgnoreAndReplace: Stuck ThreadE F A5t 22 A EZ WH|BHCE,
0|= Stuck &EHOM ZS2|H Aot A2 == HE{TICt

* Warning: Log0l Warning2t 27| thread dumpZ EZICt.

Stuck Thread Check Stuck Thread?| AEHE N|Ist= F7|E MH ST

=0 =
Period
User Warning Class action-on-stuck-threadE Warning@ £ 83 &l 420l default= thread
dumpE HOFEE =[0JUQLE, AFEXIIL Hoh= HAS S = UA=E HH
SEHAES AT AL 0 MHS ALRSIC} SHEt SeAL

jeus.util.pool.Warning2 HtEA| |mplement°H0F SHH,
jeus.util.pool.Warning interface jclient.jar0llA & 4= JUCH S22

xX= T

IhM5t S0f| AF2E CHA A 2| SERVER_HOME/lib/applicationdi| TIXIAI?_'EF.
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OHE2|A01M il x|
CHE2 ManagedExecutorServiceE g-8%t 0§ E2|#[0|d of|x[o|Ct.
ManagedExecutorServiceE &-&%t 0 Z2|#|0] M of |

public class AppServlet extends HTTPServlet implements Servlet {
// Retrieve our executor instance.
@Resource(name=mes1”)
ManagedExecutorService mes;

protected void doPost(HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {
ArraylList<Callable> builderTasks = new ArraylList<Callable>();
builderTasks.add(new AccountTask(reqID, accountID));
builderTasks.add(new InsuranceTask(reqID, accountID));

// Submit the tasks and wait.
List<Future<Object>> results = mes.invokeAll(builderTasks);

AccountInfo accountInfo = (AccountInfo) results.get(0).get();
InsuranceInfo insInfo = (InsuranceInfo) results.get(1).get();
// Process the results

2.2. ManagedScheduledExecutorService

jakarta.enterprise.concurrent.ManagedScheduledExecutorService QIE{H[0| A=
ManagedExecutorService2| 2= 7|52 &&= SA|0] Java SEQ|
java.util.concurrent.ScheduledExecutorService2| 7| sS 4420 22| X|H AHO|L} FI|H HHO|
IISSIEE 7|52 HSPICL =IO 2 Trigger? ManagedTaskListener QIE{H[O|A S Esff 20| MEHS
Hog &= JA=E it

glaA ol o x|
Ct=22 ManagedScheduledExecutorServiceE 2|AA R 2[5t Of|K|O|Ct,
ManagedScheduledExecutorServiceE 2|2 A Z HO|Tt Of|A| : <domain.xml>
<domain>
<server>
<data-sources>
<data-source>testdb</data-source>
</data-sources>
<managed-scheduled-executor-service>mses1</managed-scheduled-executor-service>
</server>
<resources>
<managed-scheduled-executor-service>
<export-name>msesi</export-name>
<long-running-task>true</long-running-task>

<thread-pool>
<min>10</min>
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<max>20</max>

<keep-alive-time>60000</keep-alive-time>

<queue-size>4096</queue-size>

<stuck-thread-handling>
<max-stuck-thread-time>3600000</max-stuck-thread-time>
<action-on-stuck-thread>None</action-on-stuck-thread>

<stuck-thread-check-period>300000</stuck-thread-check-period>
</stuck-thread-handling>

</thread-pool>

</managed-scheduled-executor-service>
</resources>

</domain>

2T CE

Export Name Managed Scheduled Executor ServiceE JNDI Naming Server0l| SS¢&
ALY 0| ES HHETILY.
Long Running Task Managed Scheduled Executor ServiceO|A| SZfst= task7t 224

FHE[=X]|
H0|Ct. boolean 2t 2 AHBICE,
* Thread Pool

Managed Executor ServiceOl| A A}&3t= Thread Pool 2& S LIEHHALE,

a8 49

Min Thread PoolOll A &t2|5h= A% E £=2| Z[27}0|C}

Max Thread PoolOll A 2t2|5h= A= £=2| Z[CHZH0|C}

Keep Alive Time MHE| A|ZF SO AR E|X| 22 Min 722 X118 A EE X=X OZ Thread
PoolOi| M MAHEICL 02 = HHSIH A EE H|HSHK| =L

Queue Size Thread PoolO| X2|g & F

o A2 JHHIE XEHSH= queuel| 27|12 X|FTLCt
*+ Stuck Thread Handling

AP EJEE HF WHEN 2F AMZEAL H

QE Hef F2 T Ao chef S SHS Hok| gt
golct,
g2 CL:

Max Stuck Thread Time AZ|EZ Stuck Thread2 LtEtsH= 7|1F0| £l = 2t

243
A& MFE MEHO|H s AR|EE Stuck ThreadZ ZHFSHCY,
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s Ad
Action On Stuck Stuck Thread2 THEHEl A Si{E A =0 CHel F|e HMES HAHiCt CHS
Thread SM Z SLIE MEigh 4~ It

* None: OFF H& & FSpX| §h=C

Interrupt: java.lang.Thread#interrupt() 2 &2 Sdlf Interrupt S E
HEHCE

IgnoreAndReplace: Stuck Thread& F A5t ME22 AZ|EE WH|BHCE
0= Stuck MEHOM Z2|H Aot A3 E= HE{ZTICE

* Warning: Log0ll Warning2t €| thread dumpE &7ILCt.

Stuck Thread Check Stuck ThreadQ| AEHE N|Zst= F7|E HHBICL.
Period

User Warning Class action-on-stuck-thread& Warning@ £ A& El 220 default= thread
dumpE HOFEE =[0UCLL, ARt o= HUs o = UA=E 2H

SUHAE 2 ZR 0| HHE METITL oY 22l A=

jeus.util.pool.Warning& #F=A| implementdf{OF 5t0,

jeus.util.pool.Warning interface= jclient.jar0f| Al &2 = QICt S2HAE

ThMst S0f| AF2E CHA MH 2| SERVER_HOME/lib/application0il /X[ A|ZICt.

oHEzI710]M ofIx|
CHS2 ManagedScheduledExecutorServiceE &8st 0l Z2|3|0|M of||0]|C},
ManagedScheduledExecutorServiceE &g3%t o Z2|3|0|M oi| x|

public class AppServlet extends HTTPServlet implements Servlet {
@Resource(name=mses1”)
ManagedScheduledExecutorService mses;

protected void doPost(HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {
Runnable printTask = new Runnable() {
@0verride
public void run() {
System.out.println(System.currentTimeMillis());
I3
I
// printTask?} 5XOICH FI[Mo= AMHE
mses.schedule(printTask, 5, TimeUnit.SECONDS);

2.3. ContextService

ExecutorServiceE 0| &36tX| 211 ContextServiceE S8 Managed TaskE M 4st= WAl 2 HSSHCH &2
7|58 0|85t0] AH8Xt= EfAIE THS W HEAE| Tl A AZMX| gtot o Z2|AH[0|M MH LHEXo=

o] MAlE w AHMAES FXAHZELL EH HMISHI= Dynamic ProxyE 0|88l A HXl 2P S st
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Holl St AB| S0 AHAES M5t HS LWBICH DE FrRlo| A2E|H 2
Sasict

2|2 A "ol ol
CI22 ContextServiceE 2|AARZ HO|$t of| H|O|Ct.
ContextServiceE 2|AAZ Moot 0f|X| : <domain.xml>
<domain>
<server>
<data-sources>
<data-source>testdb</data-source>
</data-sources>

<context-service>cs1</context-service>
</server>

<resources>
<context-service>
<export-name>csi1</export-name>
</context-service>
</resources>

</domain>

2=
g5 2%
Export Name Context ServiceE JNDI Naming Server0®i| SE& [ At
OHZ2I3I0]M ofIx]

CHS2 ContextServiceE &8t 0fZ2|#[0]M of||O|Ct.
ContextServiceE &-&%¢t 0 Z2|#|0| of| x|
public class AppServlet extends HTTPServlet implements Servlet {

@Resource(name=cs1”)
ContextService cs;

protected void doPost(HttpServletRequest req, HttpServletResponse resp)

throws ServletException, IOException {
// LEFEOl Runnable task
Runnable simpleTask = new Runnable() {

@0verride
public void run() {
int sum = 0;

for (int i =0; 1 < 10; i++) { sum += i; }
System.out.println(sum);

I}
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// Lt taskE ContextServiceE EdiA Contextual taskZ BHE
cs.createContextualProxy(simpleTask, Runnable.class);

// Java SEOM M| 28h= Executord| Contextual taskE HZ&
ExecutorService es = Executors.newFixedThreadPool(1);
es.submit(simpleTask);

2.4. ManagedThreadFactory

jakarta.enterprise.concurrent.ManagedThreadFactory QIE{H|O| A = Java SEQ]

java.util.concurrent.ThreadFactory 7|52 &&20F A EE MHSt= 7|5 MSICh Letx o=

QlH

=
ThreadFactory= ThreadPoolExecutorE M-det mf JH-MXte| M2t0|E 2 E7|= 2Xof| AL StLt. m}2kA, Java
SEC| Concurrency API &0l M= worker 22| E7} 212 Ml [ Taskoi| CHot HAHAEES RX|SHE 5= UL

TH=2 2o=2 — —"1—

2| &A Ho| of| |
Ct=22 ManagedThreadFactoryE 2|AAE [ Of|K[O|Ct,
ManagedThreadFactoryE 2[AA R HO| Of|A| : <domain.xml>
<domain>
<server>
<data-sources>
<data-source>testdb</data-source>
</data-sources>

<managed-thread-factory>mtfl1</managed-thread-factory>
</server>

<resources>
<managed-thread-factory>
<export-name>mtf1</export-name>
<thread-priority>5</thread-priority>
</managed-thread-factory>
</resources>

</domain>

2 s
8= 29
Export Name Managed Thread FactoryE JNDI Naming Server0®l| SE8 uff At28t 0|52
MHFotct.
Thread Priority A EQ| RMaQIE AFotLt. (7127 5)
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OH=2|l0] M ol x|
CHS 2 ManagedThreadFactoryS &2%t 0§ Z2|#|0|Md of|x[o]C},
ManagedThreadFactoryE &%t 0l Z2|#[0]M ofA|

public class AppServlet extends HTTPServlet implements Servlet {
// Retrieve our executor instance.
@Resource(name=mtf1”)
ManagedThreadFactory mtf;

protected void doPost(HttpServletRequest req, HttpServletResponse resp)
throws ServletException, IOException {
// YEEHQl Runnable task
Runnable simpleTask = new Runnable() {

@0verride
public void run() {
int sum = 0;

for (int i =@; i < 10; i++) { sum += i; }
System.out.println(sum);

b5

// simpleTaskE ManagedThreadFactoryOoflM HMBE= threaddlA A&
mtf.newThread(simpleTask).start();

// 22 ThreadPoolExecutor®| O§7HtH42 ThreadFactoryS ME
Executor e = new ThreadPoolExecutor(5, 10, 6L, TimeUnit.MINUTES,

new ArrayBlockingQueue<Runnable>(4096), mtf);
e.execute(new SimpleTask());
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