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Abstract

fic B SR AR S ) — 5, [N Configuration API n] DL 2 TAE AL — D AT APT, HiAh IR £2

HE Service, A2 il XA APT AR,

TEBRAEOL T, B B AT jbpm.cfg.xml, iX AN A R EC B S, LU & B I 2

<jbpm-configuration>
<import resource="jbpm.default.cfg.xml" />
<import resource="jbpm.tx.jta.cfg.xml" />
<import resource="jbpm.jpdl.cfg.xml" />
<import resource="jbpm.identity.cfg.xml" />
<import resource="jbpm.jobexecutor.cfg.xml" />

</jbpm-configuration>

PUAEFR4REEE T jbpm.default.cfg. xml BL & S0

<process-engine-context>
<repository-service />
<repository-cache />
<execution-service />
<history-service />
<management-service />
<identity-service />
<task-service />
<hibernate-configuration>

<cfg resource="jbpm.hibernate.cfg.xml" />

N R eFETE
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</hibernate-configuration>

</process-engine-context>

<transaction-context>
<repository-session />
<db-session />
<message-session />
<timer-session />
<history-session />
<mail-session>
<mail-server>
<session-properties resource="jbpm.mail.properties" />
</mail-server>
</mail-session>

</transaction-context>

IXANEC B P E AL T "process-engine-context'fl 'transaction-context' (L E .
AR PRGN A AR TOC SEBLpL

T2 Context #: 11, i LLIX HLA7 i, SRS X 4.

Object get(String key);
<T> T get(Class<T> type);

Object set(String key, Object value);

LA Context it S 411, X TOC gkt — ol MRt —Mon#kn iy, B xml SO EAT

Ina ABTIESCAFHEAT I .
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A2 IEE WireParser SKARHT xml, 285 Gl i@ I 0 S A7 TE WireContext. WireContext iX /MR 5 (7%,
PR G, WS — > Map il O BRI Sse i, n] DL B0 A B2 T0C f— N sedids. M WireContext
[) javadoc, I.AITTT UL Al & 2 & R WireDefinition, Descriptor 7473, WireContext B & 7 —4
WireDefinition, i WireDefinition HL.Ii 5 T — £ 5] Descriptor.f4> Descriptor 71 57 8 @ AT aA 1L iz &, Ein

BATAT LA 8 IntegerDescriptor, FloatDescriptor, ObjectDescriptor 4. F{1kE T Descriptor ({311

/**

* constructs the object.

* @param wireContext {@link WireContext} in which the object is created. This is also the
{@link WireContext}

* where the object will search for other object that may be needed during the initialization
phase.

* @return the constructed object.

*/

Object construct(WireContext wireContext);

/**
*called by the WireContext to initialize the specified object.
*/

void initialize(Object object, WireContext wireContext);

Descriptor X} g it nf UL E B Java xf LSk, thin(new IntegerDescriptor(..)), tnf LU
b xml B E SO RS AT DL ERA T 48 ) xml SRECE, FTLAstE T Binding FIME®. Binding 24 &
FEES R XML DOM 3| Java X% 4%, Bindings it Binding 1387 — Fificl. LLFZ

Binding iz 0.

public interface Binding {

String getCategory();
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/** does this binding apply to the given element? */

boolean matches(Element element);

/** translates the given element into a domain model java object.
* Use the parse to report problems.
*/

Object parse(Element element, Parse parse, Parser parser);

nEAEE S, AT LLE T IdentityServiceBinding, RepositoryServiceBinding 2345 ,ix iy &, 78
ZAPE S, WireDescriptorBinding /Z24R#E tagName KNG, AL, e xml B & S, 3]

ProcessEngine X GIfH4 G, X FE 1 — ML,
jbpm.cfg.xml —> jBPMConfigurationParser -> Binding -> Descriptor --> WireContext

B AE, RATIT LU T R i ik e

Conm )
XML

<objects>
<class name='g'clags-
name='com...'/»

Binding
=class name="b'class-

name='com..."/»

</objects>

S

BATAY A F ConfigurationTest 1.
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public void testConfigurationServices() {
ProcessEngine processEngine = new Configuration()
.setXmlString(
"<jbpm-configuration>" +

<process-engine-context>" +

<repository-service />" +

<execution-service />" +

<management-service />" +
"

</process-engine-context>" +

"</jbpm-configuration>"

.buildProcessEngine();
assertNotNull(processEngine);
assertNotNull(processEngine.getExecutionService());

assertNotNull(processEngine.getManagementService());

Configuration Z&& N, /&7 LI Configuration 25+ 4l ProcessEngine, T )\ ProcessEngine #13k
I % RepositoryService, ExecutionService, TaskService %45, Configuration 2% B4 P4 SzHLk,

-/~ /& JbpmConfiguration, ix /& B I\ 4l £F B 7 B Configuration f# B #% , 5 4 — 4 2
SpringConfiguration, X /™ J& A T {E ¥ 41 4 f1 Spring M & & . X B2, Ffilwsk R E T
JbpmConfiguration 5281, 7E JbpmConfiguration 28 5L, FA 10 LA El1th & 1X 4 %18 ] Parser Skt

xml 1.

protected void parse(StreamInput streamSource) {
isConfigured = true;
JbpmConfigurationParser.getInstance()

.createParse()
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.pushObject(this)
.setStreamSource(streamSource)
.execute()

.checkErrors("jbpm configuration " + streamSource);

FEIX B FRAT AT LLE B, % TAR A I & S 2 AT AN JTC R A1), — 1 & process-engine-context,
F4h—AE transaction-context. H:H process-engine-context HLIH 0 & & WG T XN ARG,
Lkt repository-service, execution-service %%, [fii transaction-context I 5 1 it Py & # E SR
I, HL i repository-service %t i repository-session. ] LA EA 4 repository-servie & fi;& API,
repository-session &£ SPI. IXEEMIFAb A, SPT [FS2BL, % APT — S El AT AR KL et

T AR
2.PVM Zf
356 L AT T PVYM B RIS, 5t R M0 F et 5.

PVM (Process Virtual Machine), FZRAEEN—NIFRFELXAFG b, 0T AR (R I & ARG, RS g il
(orchestration),BPM 454 i b in 5t jPDL X EiEVLM B SL B & T PVM 1B RET PYM W DLITF R — M6

WS-BPEL 2.0 f{f5iHe. PVM H] LAf 5[5 e — MRAHL. BATHE T 28 F R i LA S 2.

2.1. Environment
Environment BINES:, = 25F LR I/ER.

1. f#f process RETEAN[HEMIMEE T 247, Lkl m] LLFERR R Java, k2% Java,Seam =i
Spring M NIEAT.
2. MhTPAFIEASER) context X4, bhindk A1 2w B e BIROEC & SR i process-engine )

Context, transaction ) Context Z:.

FEACRS , BATAESRAG HL A O ALF IS, B AR B, FeATT 2 (31 Environment () APT, F&ATATEIE T e APT (#)LA4NH

HITE.
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public abstract <T> T get(Class<T> type);
/** searches an object based on type. The search doesn take superclasses of the
context elements
* into account.
* @return the first object of the given type or null in case no such element was
found.
*/

public abstract <T> T get(Class<T> type, String[] searchOrder);

Environment N ¥ j& i H Map K {# #£ A [F 1 Context X %, Environment X % [ €] & 3= 5 =& 4
EnvironmentFactory kfi35i. Environment 2 # {£{77F ThreadLocal ', 11145 £ 4> Environment, 5 4 /& i £ 41

Environment(s)J{7E— M HEMH, SR )G FIAEIE ThreadLocal HL.
2.2. Service

Service #ifE PVM X 4h KAl AR S, fu1% RepositoryService(tLnl® jpdl S014),ExecutionService (i 5t/ Bk
17),TaskService,ManagementService %% . 1] DL iixX & ¢4 FH 7 i A 1 APL. b an AT T fb A1 i — 2% 77 2%

RepositoryService # I1#)— L 575

public interface RepositoryService {
NewDeployment createDeployment();

ProcessDefinitionQuery createProcessDefinitionQuery();

ExecutionService [{j—1 775

public interface ExecutionService {

ProcesslInstance startProcessInstanceById(String processDefinitionId);



ProcessInstance signalExecutionByld(String executionId);

ManagementService (%1

public interface ManagementService {
void executeJob(long jobDbid);

JobQuery createJobQuery();

2.3. Command and Command Service

Command HE& 5N, T80 I A7 (R VR — A 3. AT A BT AR Service (1975 R0 SeEUH0RS i i Se g — A

Command K1k, 2R 5 CommandService i 3G ARS8, A41%6KE T Command (4% .

public interface Command<T> extends Serializable {

T execute(Environment environment) throws Exception;

1R, AR #7 [) Command fiX.

P Nk CommandService £: 11, i 4 8L, Ath 32 22 71 51k T Command (s) 1A BT LLILA Service 523
& /& ik CommandService 3k H 2 f5 i 1) 52 8L, 7] LU CommandService & — M EMAERN .G —F

CommandService 3% 1.

public interface CommandService {

/**

* @throws JbpmException if command throws an exception.

N R eFETE
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*/

<T> T execute(Command<T> command);

CommandService &4 —/~FetE, & 0l LE B Interceptor, bk W1 55 45w & /£ 31X — Service KL E.H T

CommandService [ &.

<command-service>
<retry-interceptor />
<environment-interceptor />
<standard-transaction-interceptor />

</command-service>

X HL fEPAT B IE ) CommandServiceIlmpl 2 |7, 2356 2 1l retry-Interceptor,environment-interceptor 2545, ix H
K Interceptor [ i ¥ /& B FC B AW - B . b X PR A9 RS E , B Bt & retry-interceptor TE

environment-interceptor Z BT, FATE N HIXAE.

enriromnment . get{ CoomandService.clas=s) ;

| RetryInterceptor ‘ |

| EnvironmentInterceptor |

|Sta.ndardTransac!tiunInterc!eptur |

V

| DefaultCommandService |

A] LA CommandService f2 i s & A B #R T (cross-cutting ) i iq) &, Fe i 35 4%, %2 4% /(). CommandService ZRik

F & DefaultCommandService, Ui E £7EM A ejb BIEM T, BEHISEHZH 2 EjbLocalCommandService #

EjbRemoteCommandService 2. AL, X B e RE i H 108 2 A8 6 FH P i &, AR 2B B 1.
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retry-interceptor (3= Z4E FH 244l ] StaleObjectException (bt 2 optimistic locking %
JBO) ek — s PO 1) J 22K

environment-interceptor [ £ E/E w2, fRE command 7 Environment Y5 F 5 $1T,
k2 7EH AT command 2 |7, openEnvironment, #1472 J& ,closeEnvironment.

standard-transaction-interceptor ()3 B a2 Ab L 2 45

authorization-interceptor, 3= B & A F A PR 5K

2.4. PVM Models: ProcessDefinition, ActivityBehaviour, Transition,

Event

ProcessDefinition /& /& XIFHI TA/E#FE. OpenProcessDefinition B2 1 44 Activity. JifERE
a2 Activity IV I SRALET . Transition w2 F SRz Activity i 5 KA R— MR . — N AR LAES] 4,
BRI TG s A REBTHIE AT A DR 55 AR AR T R A AT BIRAR R 22, 4 PVM
Execution APT gl 21X MEH. ZEFHs—A> Event, gl n] LUE X — 254, bl 4 i fE ik N 33— Activity [

15,42 % email. Event F1 Activity HKHI X SI7E T Event 7 5 AN 2o sn T2 E 1] fl 2548

FA14eF T ActivityBehaviour [ 17.

public interface ActivityBehaviour extends Serializable {

void execute(ActivityExecution execution) throws Exception;

W FXAS Activity, 75 EHAT IEREATE execute J775H. 45 —Ff ActivityBehaviour, it 2 & T wait state,
Wt RSN AR, WEAM Sk, A &84T T 3, XM, S0 R Ok 2

ExternalActivityBehaviour, % U1F.

public interface ExternalActivityBehaviour extends ActivityBehaviour {
//handles an external trigger.
void signal(ActivityExecution execution, String signalName, Map<String, ?> parameters) throws

Exception;



Wait State (& szHl ExternalActivityBehaviour) e %, /&iliid Transition %k 5¢ &1, k%& T Transition

XA,

public interface Transition extends ObservableElement {
/** the activity from which this transition leaves. */

Activity getSource();

/** the activity in which this transition arrives. */

Activity getDestination();

76 pvm 1, B AHE 16 event (50 R, event (0 I0T.

public interface EventListener extends Serializable {

void notify(EventListenerExecution execution) throws Exception;

WA Wi FT %, ProcessDefinition #: 1 Activity, Transition PLK Event 411, ProcessDefinition & i

ProcessDefinitionBuilder ) APT SKEIE . BATRIME FixA> APT fEH.

ClientProcessDefinition definition = ProcessDefinitionBuilder.startProcess("jeffProcess")

X B IR ATT = BR8] /) & ClientProcessDefinition, 73 4 i A1 ProcessDefinition ) X il 75 W )L We ?

ClientProcessDefinition ;& 4k & ProcessDefinition, flid G35 T — 241 57 Al & Fl 5 51 ProcessInstance 17515, 254

K1, #x4x KB ClientProcessInstance M ProcessInstance # 0 Al 18 X 51 4 /& ClientProcessInstance %

JA NI start 7.

2.5. API Bk &

N R eFETE
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Process Execution Management
Service Service Service

.
Command
Service K
Environment
Interceptor
Interceptar
Interceptor
Commands . i
commands <7, Activity
T API
Client ovaluste ¥
API e
HIrﬂ:lﬂﬂU! |
3 Event
] Listener
4 API

X B FHEE IR, A S PYM BRI E R POJO (1, T LAAn SR R R AR S R (0 IR bk, Uk R B
1§ Bl Client ¥ API, kb 1 ClientProcessDefinition, ClientProcessInstance 45 ) API. AN 75 % 2= i H
RepositoryService, ProcessEngineService. ixit Service %54 ProcessDefinition 7 {7778 il ZE 1175 1l

A TREAIM.

3. PVM Model (%) f##r
X B FRATEAIH PVM Tt Model, RSBl —ANEAR K TAR R B 4.
3.1. ActivityBehaviour( A &)

IEERAT A Frist it Activity Behaviour &AM 2 SO ITAE, FATHA S E 1) APL

public interface ActivityBehaviour extends Serializable {

void execute(ActivityExecution execution) throws Exception;

N R eFETE
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27 47F| ActivityBehaviour [ {5, B GFE 10 7] 56 42 B4 1 execute() ik ke . HLinRaT LU
execution.end ()45 X /MR, 5 T execution.waitForSignal )#E A —MEERRIRZAS . Tof 135 T Jeksz il —

1Ry B ) ActivityBehaviour.

public class Display implements ActivityBehaviour {

String message;

public Display(String message) {

this.message = message;

public void execute(ActivityExecution execution) {

System.out.printin(message);

WRFATE execute() Tk, 5 B~ execution HRIJ57%, Euhn waitForSignal(),take(transition )%

T35 TR BRI BT & S (.

1 5 241 (7 56 BRIA R outgoing transition, J8-4 s i B IX AN BRA ) transition.

2. QUSRS R ST R A A B0 T 21

f ), AR AR BA , 80 A execution.end () Y.

AV XA Display, kA4 R process.

it

Figure 1. Display example process

ClientProcessDefinition processDefinition = ProcessDefinitionBuilder.startProcess("helloworld")

N R eFETE
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.startActivity("a", new Display("Hello"))
.initial()

.transition("b")

.endActivity().

.startActivity("b", new Display("World"))
.endActivity()

.endProcess();

U5 R

processDefinition.startProcessInstance();

EIESEEVINNERES

Hello

World

A 11X Display 9715 st 2 R R =8 execution $04T 772,

A0 RS R, FRATITE 7E X Process Defintion f RS i, s & BAE I —A initial () 5%, X

AT RO R 4677 A5

3.2. ExternalActivityBehaviour(#MBi &)

AR R RACRAR XN B IE T E R GANBIIEL &, LI T BL & A R A IX MR 4K S T 25 3R
M BRI 50y Wait State. KDufiifs 2 — B 4r, BRSNS S RIGL A, VG REE A 4R Sk, IXFh

I 7 s P) ExternalActivityBehaviour (f) API.

public interface ExternalActivityBehaviour extends ActivityBehaviour {

//handles an external trigger.

N R eFETE
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void signal(ActivityExecution execution, String signalName, Map<String, ?> parameters) throws

Exception;

HRPA B A, BT E] ExternalActivityBehaviour BB, 12 4T S execute() 7712, 10 & — ek
i, FEAMITE SN execute() 7k, £x18MH] execution.waitForSignal() /5,15 activity #EA—/%%
FRRAS. BRI signal() 7 2R AE AR BN EEARIR AR OB0E . — R TE signal () ik, 2

41 execution.take(signalName)#i#i signalName (/& transition name) 3L 3] F—4~35 5,48

JACEEANRAEER] T — A1 AL

A

AR ] B — AN 2, L gt — A B O s AR, R L i — O B B2 AR R ARk N — A wait
state FPIRAS, B 75 B4 B A b (R e — AN N RS 3h), 84 &3 n LLIEFE— 1 ok 1 signalName,

A REANRREHEN BT /N9 3 B B i 45 TR s, SO A RN T B R A O

TATHE T ke se T — M 1K) WaitState, S23) ExternalActivityBehaviour [##% .

public class WaitState implements ExternalActivityBehaviour {
public void execute(ActivityExecution execution) {

execution.waitForSignal();

public void signal(ActivityExecution execution,
String signalName,
Map<String, Object> parameters) {

execution.take(signalName);

R, ARG — R a->b (R IR AN F A, a Fil b 452 wait state.

N R eFETE
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Figure 2. The external activity example process

ProcessDefinition (5 X

ClientProcessDefinition pd = ProcessDefinitionBuilder.startProcess("helloworld")
.startActivity("a", new WaitState())
.initial()
.transition("b", "b-transition")
.endActivity()
.startActivity("b", new WaitState())
.endActivity()

.endProcess();

Ja 711X~ ProcessDefinition

ClientProcessInstance instance = pd.startProcessInstance();

instance.isActive("a")

ERBNZ )G, IAPAT S a B, 2 —A wait state, Jr A, 2T BRI ST ROZ 2R A a. 2R b iX

A activity, I 4wt 7 ZiE

instance.signal("b-transition");

instance.isActive("b")

W a2 I, 2 AT signal 771 instance R4 FTHEAE transitionName (b-transition),

BT A4 BHE b, HEDY b 2 —4 wait state, I LAULZ, AN RARAS FE T b 185 L.
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3.3. EAFERILH

R ke, BATIFE TR T R A S, RSB AN RS L E s (loan process).

zubmit loan
request

" o reject
| evaluate !

approve
|§ wire money ]
|§ archive ]

Figure 3. The loan process

ProcessDefinition (5 X

ClientProcessDefinition pd = ProcessDefinitionBuilder.startProcess("loanprocess")
.startActivity("submit loan request", new Display("submit a loan request"))
.initial()

.transition("evaluate", "evaluate-transition")

.endActivity()

.startActivity("evaluate", new WaitState())

non

.transition("wiremoney", "approve")

.transition("end", "reject")

.endActivity()

.startActivity("wiremoney", new Display("wire the money"))

.transition("archive")

.endActivity()
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.startActivity("archive", new WaitState())
.transition("end", "done")

.endActivity()

.startActivity("end", new WaitState())
.endActivity()

.endProcess();
JABIXA~ processInstance
instance = pd.startProcessInstance();

JABhIX/~ processinstance J&, B4 £i7E submit loan request XA 54, JG 41t Display X AN 54,

MINFEZ] T evaluate iIX /M4, B4 evaluate &> wait state, BT LR FAEfE7E T evaluate.

zubmit loan
recuest

reject
evaluate !

approve
| wire money
| archive

| end

Figure 4. Execution positioned in the 'evaluate' activity

PLTENE, evaluate XA SA 452 1%, — N2 approve, {8 wiremoney i i ; B 4h— AN reject, B

FE M end. AL approve X437,

instance.signal("approve");
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T4, A LR T wiremoney XA s, B2 wiremoney &4~ Display 75 si, BT bLE SR 58 5, BRIA T

R AT, archive.

zubmit loan
recuest

——¥——— reject
| evaluate !

: approve

_—
e

|

- archive

I |
| end

Figure 5. Execution positioned in 'archive’ activity

[FFE, Ry archive 77 si24> wait state, it DL ZLF— k1 signal, A BEEF] end 1X /N5 5.

instance.signal("done");

submit loan
request

——————— teject
| evaluate :
: approve

.

- e
| archive

o

S end




Figure 6. Execution positioned in the 'end’ activity

3.4. E44l%] (Event and EventListener)

HAF AT B AT LUl L ST EventListener SiSEIEA.

public interface EventListener extends Serializable {

void notify(EventListenerExecution execution) throws Exception;

Event #E& M5 N, 2 & M T IR H7 52 (Business Analyst)FITF & A & (Developer) 2 i ()4 7 75 3K .
developer T DL ] Event #£— %675 15 _E R it — SV (Fb st B AR50 5 ), I PR MR, th AN 2 B B R,

PT A T AN 25 500X B B R Event, AT R 75 S5 TR 1 BRAGAT T T 0T 58 A0t — 2.

Bk Event /&1 ObservableElement A1 EventName Sk ).

public interface EventListenerExecution extends OpenExecution {

void fire(String eventName, ObservableElement eventSource);

AR SLH— M HLK EventListener, 1Y PrintLn

public class PrintLn implements EventListener {

String message;

public PrintLn(String message) {

this.message = message;

N R eFETE
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public void notify(EventListenerExecution execution) throws Exception {

System.out.printin(message);

Figure 7. The PrintLn listener process

FANE T REAKE L—4E&HA Events ] ProcessDefinition:

ClientProcessDefinition pd = ProcessDefinitionBuilder.startProcess("ab")
.startActivity("a", new Display("Testing Event"))
.initial()

.transition("b")

.startEvent(Event.END)

.listener(new PrintLn("leaving a"))
.listener(new PrintLn("second message while leaving a"))
.endEvent()

.startEvent(Event.TAKE)

.listener(new PrintLn("taking transition"))
.endEvent()

.endActivity()

.startActivity("b", new WaitState())
.startEvent(Event.START)

.listener(new PrintLn("entering b"))

.endEvent()
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.endActivity()

.endProcess();

FATATUAE 2, —ANSFT LA TR £ M Listener(s).

FUE,BATFEEE T PVM BN Model L8801, — 4% 0 i MES A APLL




