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1.1. HfE

KE(Z, Yo TIDREZ—MAA Rel>THEY . @RS 7IVICEET 2a8ERIE. Y TILT7 +
WX —%SHRL T,

1.2. QUICKSTART "))l - HELLO WORLD

"Helloworld, DY > 7ILpmb e > 7ILTT. Zh
(X. SOA_ROOT/samples/quickstarts/hello_world =L 7 pJIZEANTUWET,

£9. ZOH U TIVAERITPRD JBoss —/N—(ZF7O14 L 9. AikE LTiZ. ant deploy
v FaEFELWTF7O00 L0 %7,

ant 7 ) T IHABIEEIZRT Lz DX yvE—CpAand e, MORTy JIZEA, KZETF70
4 L1-BPEL 7OtwR&#FUH L £7.

feftantzant 22 1) 7+ ant sendhello %#FE{T9 & . BPEL 7Ot X AFUHT I A TE &
ER

Yo TIA =24, messages 7T Lo MY IZH) £T.
Xwyt—UABPEL 7O RIZEEIND ., LRARVCAHANRSTE T,

Yo TIWEEBL-Y . il NN—3 577040010 955583, build.xml o) 'version' 7' O/X
TA5EES DA, ant -Dversion=2 deploy DL ) (Zav > FETRIZN—C a3 A3EEL T
=&y,

7F7049%(Z(Z. ant -Dversion=2 undeploy "I ~v> FA#ZETL 7.
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BIFUHTZEATEBANDTTA. 0D quickstart DY T IL(E. FDHAAHIZOWTEHRBAL TULF
9.

%> 7)Li%. SOA_ROOT/samples/esb/bpel_helloworld =L 2 F)IZBEHANTWET ., Fi-.
BTECEBA A 11T UL\ quickstart (SOA_ROOT/samples/quickstarts/hello_world) 3% =577 'O
AEINTUBRICEBLTLIEEWL, ZOY 7T 7040 SN TUWRWESIE. BIEDSRIZLT-
M ZOY T INETTOCLTLIZEN,

2. "helloworld"BPEL 7O+ X &FUHT ESBH—EXAF70O40L F
3 ., SOA_ROOT/samples/esb/bpel_helloworld =L 2~ !)C. ant deploy ;hdI~v> FAZE
7952 T. F7OATBETY.

ESBH—EZAEEIZF7O43N5¢. ant runtest OaOv> F&FETLET.
Zoa~vw M. ESBAH T "Hello World via ESB to BPEL" ¥ L\9 NF A ESBH—tE X (2% () BPEL
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2.1. &

BPEL Console MEIEHEEIC DL T, AEASHRL T Z& 0,
2.2. BPEL CONSOLE

2.2.1. i E

BPEL Console (3. AT A#MERT 2 6N TE SV —ILTY,
o BPEL T > AZF 704 L= 0 /EHE
o BPELT YL TRIT§ 2 70X 1> XXX

o JOLRE(TER

2.2.2. 001 >

BPEL Console ([Z7 27t X3 %IZ(F. Web 754 —A#2E) [ T http://localhost:8080/bpel-console
IZRREILET. ¥H)9DE. O EHEASPRRINET .

T7 ) A= —(F admin, /XX — R § admin » 7> TWWE 9, ¢, soa-
user.properties ¥ soa-roles.properties 7 7/ JLIZEBINTWFT,

024 >R 2 —(% login-config.xml 7 7 1 JLIZEFESI N T FF . deploy/bpel-
console/gwt-console-server.war/WEB-INF/jboss-web.xml 77 7 JL() <security-

domain/> EE 4 F WK EAJRETT .

223. 77040 L7 0CREE

EFEZOJ14>9%¢ . Manage Instances #7 ') w2 L CIRAETFT7O0404 &N TWLW%5BPEL 7O+
HRRALET. £E70CRON— a U FREBREINET.
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Quickstart_bpel_simple_invoke.jar 74 XML (2. TAEVRT—HA TIT/N—2 3 o H WG
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OF > 27 L-UWHEEN T O+ X process-events F 7' 3 > A {
(+. org.jboss.soa.bpel.console.bpaf.BPAFLogAdapter ABIZ/L > TWB I & AR L £ 7.,

FiEAERLT-deploy.xml > 7 ILT7 74 ILERTFIZRL TWET,

xmlns:bpl="http://www.jboss.org/bpel/examples"
xmlns:intf="http://www.jboss.org/bpel/examples/wsdl">

<process name="bpl:HelloGoodbye">
<active>true</active>
<process-events generate="all"/>
<provide partnerLink="helloGoodbyePartnerLink">
<service name="intf:HelloGoodbyeService" port="HelloGoodbyePort'"/>
</provide>
</process>

Bil2.1 4> 7Bl
<deploy xmlns="http://www.apache.org/ode/schemas/dd/2007/03"
</deploy>

227. 4 VAR AT —R EFI{T/XR

JOERA AR RAAEEIRYT % ¥ | Execution Details /NRILIZT7 O R A > R R ADEEMAH

FRREN, Instance Data RZXABHZ/HYN EFT. ZDREX A2 v o LT, 7ORDOFM%
ML 9. F1-(2. Execution PathR& > A2 ) w2 L C. 7O+t XD instance execution graph

RN HIEHABETY.

228. 7O RAEERN) 81 T7H JUBEBBUKL

BPEL VOvRAEEDBHID/N—2a > AT 701492, B F2 77 70 &EZ ) $9. 2
DEBDEIZEEEIN., BETF7O04&NdE. t/NN—23(d ") &A47, L. FiLlwusx—2 3>
ABEERIZT 7T 1 712 £9,

TOTATIN—=oa e, YRAT LzN—=2avDEWT, VERATLIz/N—2 3> TiEFL Wb

TOCRA AR AEERTER (> TWBIETY. LAaL. VERAT7LI-7ORNN=3
(ZRIE T SNI=-T o T A 787 AR R ADHDIGE. ZOTOVRA AR R (36T
ETaNnEd.

TOCRAEBNDAT—RAEERELEWGEAH ) £3. EEIT SH(Z(F. Runtime X 7 (ERID/ X%
W) &) LT, Deployments # 7> 3 A#EIRL T . F7OLRAEEND/N—2 3 AAFHR IR
HEDAT—R R (active (P T 1 7) 1zlF retired () X1 7)) 5FRRTHZEHNTEET.

retired /°5 active "NAFENDN— 3 AR ETBI2(E. VRATLIzN—2 3> 5EIRLT
Activate ;/R& > (BIHIDOAF) 2L 9.

TOTFATRTOERERE ) XA TIEBICE U RAT LIWWN— 32 &8, Retire K>
AL ET.
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2.3.BPEL 7 O/N5 «

JBoss Enterprise SOA Platform [ZXt L C BPEL Console %89 52
(%. /server/<profile>/deploy/riftsaw.sar/bpel.properties 7 71 L& 4RET DWNEH

bl ET.

ZOM(F. FREFTREL: BPEL Console Bl BN 7' O/XF 1 #/RL TWE T,

F2.2BPELEABHH7O/NF 1

UDDI 7 asx5 «

bpel.jaxws.client.initializer.impl Zn7aNT 1E. ERAT D IJAXWS &y o (2
DE. AR —IVFICEEFRICEREINET. Z
DIEFEBLIEWT &,

bpel.ws.stablelnterface (57 +JL | false) Zon7 O/ 4. BPEL 7Ot X (ZBEEMT S
-WebH—tEXA>4%—7 xT—RABPEL 7O+ X
DFN—=2 a3 DT 7TOMRICEHEIN DD 5 IRE
LFEd. ZDIAE*% false (Z:8ET BFA(E. WSDL
ANDEEHBPEL 7O RIZHHETTIT 1712
HABERTYT. 1-1°L. Web H—t A —BRIZF B
Tai ) FREEOEE ISV —E A
IR AEERTHUEMAH DO, 10X —
7 T —AEOBATRICHENTTE 9. ZDESE
true (ZEXET A& . Webt—E Z(3 BPEL 7O+ X
DEFEELFATE 295, WSDLADEE(3FH
T FtHA.

bpel.event.listeners a2 —ILTHAYT % BPAFOF > 7 A5BHZL T
(org.jboss.soa.bpel.console.bpaf.BPAFLogAdapter) TOtvRARTERARRLET.
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EsC
ZDT7 7AIVIZIE. Apache ODEEEN 7/ O/NTF 4 HAZEEETNTWET, Zn7asN
F A DM OWTHERINI-WNMES(L. ODE F¥a X F—2 3 a#3RBL T
W(ZDT7 7AIDTOANTF A RIZTL T 17 R bpel AOWTWBETEEMAYH 1) £ 5
DTTEBLFEEW, ODETE. 7L 714 v o X(fode &> TWLWET),

24. Z1TA R FOBEHK

Apache ODE A B3 2. EITFOT7TOAELRIZN L TrR ry FEERL ET. UFOFIEC
RoTLIEEW,

1. <process-events generate="all"/> % deploy.xml (ZIEML 9.

2. bpel.event.listeners=org.apache.ode.bpel.common.evt.DebugBpelEventListener &
debugeventlistener.dumpToStdOut=on % bpel.properties 7 71 JLIZIEML £9.
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DebugBpelEventListener 2 %439 % Z & . BpelEvent15#H(ZF89 %5 027D DEBUG L X)L %
FZ5LH 2B £9. debugeventlistener.dumpToStdOut=on %#:8Ed % = & TC.
15# % Console (CHWHNTE DL H TN FT.

)2 v
HARLDY) AF—%IBIT B AIEIZ DLW T4, bpel _event_listener quick-start
HEERLTIZE0,

25. 70v2nke 77704 FIE

TOTATRTACRERE 777045, D7 OCRAEHRICHIBETH7O0CAAN AKX R
AITRTERTENET. KT LK BEWEEIE. T7O 817 08REHRE /X7 7L TLIEEW,

Fla5a42 1) BRIIHEDL. 7OVRAEREIZT O TF7OA4T DRI ) LHICLTL &N,
L. 7OCRICTITAT7HTOCRS VAR ADHDIHNE ) HERL £
2. HBI5EE. BPEL Console &1Ly, £ ¢¥NTOLAA AR RAE)RATLET.

3. T IOTATRTARRS VAR AN >THS, 7OAERETF7O04LTL &
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31 HE

7O+ X% BPEL Console (ZF 7O 9§ 3 AXKIZDOWTIE. KEASBL T E&EWL,

3.2. JBOSS SOA PLATFORM SERVER ~DOEFEETF7O414 X b

JBoss Developer Studio TBPEL VOt RAHFET AN T DI EATEET, Ant X7 ) 7 MIDE
Hl)FHA. 7O0EZREHZ) v L T. WSDLA S Web Services, Test with Web Service
Explorer ##IRL 9.

—H. Yo TINDoA Y I AR—MIEEZ7O47 X2 MZDOWTHIRLTWET, ZDhXYy KIZE
Hahdant 22 ) 7 s fEfEICRIT 285 LT ICRL £9.

BiI3.1 4> 7 ILB
<!-- Import the base Ant build script... -->
<property file="../../../install/deployment.properties" />
<property name="version" value="1" />

<property name="server.dir"
value="${org_jboss_as_home}/server/${org_jboss_as_config}"/>
<property name="conf.dir" value="${server.dir}/conf"/>
<property name="deploy.dir" value="${server.dir}/deploy"/>
<property name="server.lib.dir" value="${server.dir}/1ib"/>

<property name="sample.jar.name" value="${ant.project.name}-
${version}.jar" />

<target name="deploy">

<echo>Deploy ${ant.project.name}</echo>

<jar basedir="bpel" destfile="${deploy.dir}/${sample.jar.name}" />
</target>

<target name="undeploy">

<echo>Undeploy ${ant.project.name}</echo>

<delete file="${deploy.dir}/${sample.jar.name}" />
</target>

PARICELRRA L P EZFFTUWET,

e BPEL 7Ot XA F7O1 &1 5 JBoss SOA Platform Server MIGFT 5 124t4 2 NEADH V) £
FT(ZOBITIE. TARM)E2L—> 3> TRE (installation 4 Lo b 1)) I TW3
deployment.properties 7 71 /LA S84 % Z & T JBoss SOA Platform Server MIZfT &

RHTZ 7).

o W= 377 O0—F(RAL BPEL 7O ADEFN—C a L AT 700 T 2HK &
Lo TWBHE, BPEL 7O R EBIENT—F 7 70 A2 BL IART —HA 77 71 ILAIC
N=2 3 BSOY 717 APMFEET, FION—23>DOBPEL 70X AT 7049 %
O, 2O 714y 2A0BSEFETI DIBERTHBRELDH Y £7.
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(Maven 2 2 1 )L) e D & H 12, BUBERSINEDIZE (EBISAHS I 1) HH—&
nEy.

e XiF. BPEL 7OV RT—HA 75 ERT HEBICHET 27704 X0 bOXNEAEEET D

EZhHhY) 9. AEIL. bpelHTF Lo b DRBAE{ELY, JBoss Enterprise SOA
Platform o deploy =L 2 p JIZIRTFL 9.

®EIZ. ToTF7O01DNEEERT DVENH) 9. Zhii. JBossEnterprise SOA
Platform ¢) deploy =1L 2 F UH'5 BPEL 7O R 7 —HA 7 5HIGT 2 1-DIZFBET 51
(TT9.

3.3.JBDSR—22DF 704 X b

ZDERBAIZHELN. JBoss Enterprise SOA Platform TZE{74¢) JBDSBPEL 7O T4 | A BPEL
Console (ZF7O1 L £7.

12

1. &9, JBDSBPEL7OYx 7 F At E A >AR—FLET. ZDBIT

(3. $/samples/quickstart/hello_world =« L 2 F Y bLBE7 OSSO fa A 2 h—
PLTWET.

JBFS AN T £/ — X —/3%)UIZdh B Import X = 1 —% &R £9. IXIC General-
>Existing Projects into Workspace T p |) (), Next ;RX A2 1) v o L TLIEEW,

. Browse ;RX>%21)wv2 L. hello_world quickstart 1L 2 b )~BEEIL FT. T«

L2 F)IZBEIL TH S, Finish /R4 53 $9°.

Jas o MHAAUR—bENBE . BPEL 7O+ XX WSDL :iBAZ &, O T2 B HER
THENTEET,

. JBoss SOA Platform O —/N\—i&E & EAL £ 3. Server X 7AYJBDS 7 1 > KD T

IZRREIND(FZTTT. RARINTUL WSS, Window->Show Views->Servers X — 1 —~
BEIL. FEITE 2 —%BLT &0,

. Serverst 2 —TCH2 ') w2 LT. New->Server X — 1 —%EIRL 9.

. JBoss SOA Platform M7/ N\— 3 > AR T, Finish 240 9,

CHLWH—N—ABIL £97. Servers X JICH B —/N—%FI ) v LT, Start X

Za—%71) v o9 BEREITE £9 (Console X /(2 H—/N—HbDHENARRENET).

== HBElRENB e Y—N—T ) HHI ) v L. Addand Remove X = 1 — %1%

RLET.

. Quickstart_bpel hello world 7O<x7 bA#EBEIRL T, AddRR AL THDS

Finish R4 5L 9. 7Oz b —nN—ZF7ar1anxd.,

7O o AT O148Nnb e, Servers X DY —/N—DTIZHRRESNE T,
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11.

12.

13.

14.

$3ZEBPEL /Ot RDF7/O4

77’04 &tz BPEL 7O+t R % quickstart DY > FILIZH D Ant 20 ) T b & ESTT R b
T3I2(E. 7OYz Fhroot 7 )X — build.xml 7 7 )LAEH2 ) w2 LT, Run
As->AntBuild.. X Z 21— %R T ("..." DOV X Za1—TA T LEBIRTHEHE
BTY. KA TATRY 7 ApRREIN, FOtzW Ant #RIRTE DL 124D 5 TH).

deploy X —7/y F DEFER%fEFR L T. sendhello X —4y b %#EIRL . RUn; KRR %7
JwoLEY., 'hello' W) TR M Xy =AM —N—(ZE{FE . L AR XA Console
RTIZRREINET.

BPEL 7Ot R AFEH L 1-Li5E(d. M+ o) assignHelloMesg / — K A 3EIR

L. Properties E1—%EU'Fd., Ea—DEiZAtmEZ DR THRRINTUWE

3, Details X 7 A#HEA THH. —ENO Expression to Variable % 3#R (L C. UPDATED %
TF R MIEMT B7-(C concat BEEND 2 FEHND/NZ A —X—5BEHL 7.

B ARIFT D . Server £ 1—~F81L T. Quickstart_bpel hello world 7O T
o MZBIEM T SNtz X Za—hS FullPublish 4+ 7> 3> #BIRL F9., —oo7/a2x o b
HYy—nN—CEF7a1ani9d.

REDRAT Y T TlE. Fitzie ) J TR M&EZEY . ZDOL AR AERRNT Sz, build.xml
7 74 )LNO sendhello X —~ vy b A BEERITLET. DL AR A, BPEL 7Ot 2R
TEEEMAT-EEVIZEEINTWSB(ZIT TY .

Server E1—(Z#EIL. FT7Oq/ L7 o N/ —FERERTDE. 7O LK
N=—yarpRranEd (BA—2 3 5FALTWS BPEL JOER A VR X2 E S
BHOTWBAREM H D 1=, [BN— a3 (3#FENnE ). F/ —FaHo ) vwog B,
EN=2 a3 BRTT o FT7/O4TERZ DAY ET. LAL. N—2 a3 AFETT
T7AMGDHE. tDN—2a > TEWREK)OT AR RAZ AR TINET.

server £ 1—(ZHD. 7O o MIBEERITSNIz X Z21—%1fFL, (Add and Remove X
Za—0) 7AYo M ETTFT7O49 L. ERIZH —N—(ZRHEMIT SN X 21— A 1{F
W —/N—%&ZIEL 9.

34T FRA >V MRE7ONTF A DEE

s

iEaL

BPEL Console [3IR7E mex.timeout D& A HHE—F L TWF T,

AKEDZK) A#SBLT. N5 .endpoint 7 7 IILDOF 7 O4 HEESEL 9.

L

iEaL

BPEL Console (FIR7E 2 O —/NLa&EMBEIZXIS L TN W =8, &7/ 04 L#= BPEL /Y
2 RILHOS LASRET — X BB TELRVLARIZTBEC & W (BERIZ(Z. BPELF
O4 X2 1w FRDroot (2, BPEL MEMAEELIRF & HbHETRREINTUWET),

/samples/quickstart/hello_world/bpelContent =L - p!)|Z test.endpoint ¥ ¥ Ih
57 7AIEBVWTHELET. KT T UAEEFNTUSLHICL T A,

$i3.2 4> 7Bl
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# 3 minutes
mex.timeout=180000

F7 0435 &, helloworld M 7L Tld. L AR RAORAFHEIHL 3 Mg >TWFE
9. TAMFBIZ(Z. hello_world.bpel 7 71 /LE4wEL T. L AR ADHNZwWait 7o 7« &
TAHEEMLET.

$13.3 5> 7L

<wait>
<for>'PT150S'</for>
</wait>

ZITE IDERIC 230 EMLET. TTALIDRALT I ML) I0MRA-TUWET
A, test.endpoint 7 7ML THEELEFLWR A LT 7 MRFERNE L ->TWET. XM LTI M &
ISR Z 2B WGEIE. SRR A 39 30 #TIEXP L. ant sendhello Ov > FA{FULNT X
Xy E—=CEBES T Iy LTSN,
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4% WEB H—E ZDEE
4% WEB H — E RODEE

4.1. &

Web H—E XX &X'y o DiREIZFIBIREAHARAIZDWT (L. AEASRBL T & W, ZORKR Y
7 5fFEL, WebHh—E 2% BPEL 7OERIZEL £9. AEAFET 5 &, BPEL 7O RABLINID
Web H—E 2 AT T AELFET DN TE T,

4.2. JAX-WS /\> NS5 —D:RE

JAX-WS (3157E Java API T, Web Hr—E X HR— | AL 9. Web h—EXAYJAX-WS /N> |

T —DAAERWT, X v t— (M) OEZERICI—HY—HYEET 20 7 R&FUHL 9. ¢
DD, ZDON K T—(F Ay =20 TZA4 A A —lLan, BEICIECTInAEEN
A=Ay R—=PRT 1 % 11EL 7.

BE. 705 L TWebH—ERART Java( o X —T 21— 2N\ KK T—5A R —=ILT B
. HandlerChain 7 /57— 3> TA A M=)LL £, 7=+L. BPEL(ZF7O/M&3NB7O0€R
DIGE. JAX-WS H—EX(IF 701/ RFZEHRNICERESNE T,

FDt=D. JAX-WS/N> RS—F oA DREE . BPEL 7O XM D=-HI2F 70133 & HE
AIZFERR & 1tz Web r—E' X #-BAE(F(T 5 (2(F. BPEL 7Ot 2DEHR & Bilrcd T & —44(C
jws_handler.xml ¥ (g2 7 71 ILEB L DELH) £7,

PLF(Z jws_handler.xml 7 7 1 LB AZ(F TN E T . ZnfllL. service_handler quick-start
TERALTWET.,

<handler-chains xmlns="http://java.sun.com/xml/ns/javaee"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://java.sun.com/xml/ns/javaee">
<handler-chain>
<handler>
<handler-name>JAXWSHandler</handler-name>
<handler-class>org.jboss.soa.bpel.examples. jaxws.JAXWSHandler</handler -
class>
<init-param>
<param-name>TestParam</param-name>
<param-value>TestValue</param-value>
</init-param>
</handler>
</handler-chain>
</handler-chains>

ZDT AV, IBED IAX-WS N\ RS —F 2 — &R ERRTT . &HIE 7T REEFRT D/\FK
T—=H¥NFNEVWDEZET. N RTI—BH(F1DOTH. B THIEETEZFT. FET/\V KFF7—
BREIE. N\ R T —FED init Xy FIZETHYRIU/ NN X —2—542# L £,

SN

EqD

Z OO AAE. JAX-WS/\> RS —%A 70O/ X—Web H—E R (21> Z F—ILL &
9, IRfE. BPEL 7O XA HIMBD Web HF —E R & UM TIRICHAT 2071 7~
DI RiRA 2 MZIF. JAX-WS/\Y RS —ABETE FHA.

OB DY TILIZDUWLWT (L. service_handler quick-start 5B T &L,

15
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4.3. APACHE CXF ;&5

BPEL (& JAX-WS APl A {F AL T JBossWS * &L £9. ZHhiZd ). BPELAYJBossWS R—F 17
tAmdwmﬁwwﬁ-tiza/ﬁmﬁﬁ%#ﬁ FNTEDLHIZHY T, AE(L, BPEL 7O+
(ZIBMOREEEHR A &6 DAk, $512 Apache CXFWeb Hh—E 22 & v ZBIE(ICDOWTERBAL 9.

431.—/N—DIT A2 FDERE

F—N—pRIATE S L) 2 CXFRRBAIERT (I3, BPELF A4 X2 froot 7 (L2 b1 I(Z
jbossws-cxf.xml » (I 27 71 )L (Bt R FE E&htE Q) AREL T &L,

JAX-WS 7/ F—> 3> R_R—=XNDWebHh—ERATF 704§ 5553, jbossws-cxf TFERT 7 7
IWERILTY ., ZDO7 71ILORBDOFIE#TIZ/RLTWET,

<beans

xmlns="http://www.springframework.org/schema/beans'

xmlns:xsi="'http://www.w3.0rg/2001/XMLSchema-instance'

xmlns:beans="http://www.springframework.org/schema/beans'

xmlns:jaxws="http://cxf.apache.org/jaxws'

xsi:schemalLocation="http://cxf.apache.org/core
http://cxf.apache.org/schemas/core.xsd
http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans-2.0.xsd
http://cxf.apache.org/jaxws
http://cxf.apache.org/schemas/jaxws.xsd'>

<bean id="UsernameTokenSign_Request"
class="org.apache.cxf.ws.security.wss4j.WSS4JInInterceptor">
<constructor-arg>

<map>
<entry key="action" value="UsernameToken Timestamp Signature'"/>
<entry key="passwordType" value="PasswordDigest"/>

<entry key="user" value="serverx509vi1i"/>
<entry key="passwordCallbackClass"

value="org.jboss.test.ws.jaxws.samples.wsse.ServerUsernamePasswordCallback
Il/>
<entry key="signaturePropFile"
value="etc/Server_SignVerf.properties"/>
<entry key="signatureKeylIdentifier" value="DirectReference"/>
</map>
</constructor-arg>
</bean>

<bean id="UsernameTokenSign_Response"
class="org.apache.cxf.ws.security.wss4j.WSS4JOutInterceptor">
<constructor-arg>

<map>
<entry key="action" value="UsernameToken Timestamp Signature'"/>
<entry key="passwordType" value="PasswordText"/>

<entry key="user" value="serverx509vi1i"/>
<entry key="passwordCallbackClass"

value="org.jboss.test.ws.jaxws.samples.wsse.ServerUsernamePasswordCallback

Il/>
<entry key="signaturePropFile"

16
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value="etc/Server_Decrypt.properties"/>
<entry key="signatureKeyIdentifier" value="DirectReference"/>
<entry key="signatureParts"
value="{Element}{http://docs.oasis-open.org/wss/2004/01/o0asis-
200401-wss-wssecurity-utility-1.0.xsd}Timestamp; {Element}
{http://schemas.xmlsoap.org/soap/envelope/}Body"/>
</map>
</constructor-arg>
</bean>

<jaxws:endpoint
id="'SecureHellowWorldwS'

address="http://@jboss.bind.address@:8080/Quickstart_bpel_secure_serviceWs

implementor="@provider@'>
<jaxws:inInterceptors>
<ref bean="UsernameTokenSign_Request"/>
<bean class="org.apache.cxf.binding.soap.saaj.SAAJInInterceptor"/>
</jaxws:inInterceptors>
<jaxws:outInterceptors>
<ref bean="UsernameTokenSign_Response"/>
<bean
class="org.apache.cxf.binding.soap.saaj.SAAJOutInterceptor"/>
</jaxws:outInterceptors>
</jaxws:endpoint>

</beans>

ZOY7ILaA—FR(Z. WebHh—E XA L—H—% token ¢ = K ILELZEShE TRRATE S
SHIRRELTWET,

SN

EqD

jaxws:endpoint EZ(Z(Z. implementor ¥ IF(IN 2 BHAH ) 9. ZDEMEL.
JAX-WS h—bE R4 EH,$ 2% Javary 7 XA EF+«L £ 9. BPELConsole (. 27 F R
AERICBEMERL £9. N, ZDORBMDEL @provider@ (2 L 72 (il EHERE
FHA.

432. V54T bDITY KRA > FDERE

BPEL A#IFUH G Web —ERAERGT I T4 7 P RRA > M, R— FRIZ¥(NENE) 7 71
IWTRESINTE) . FEREHSAPHMLTWET.

N7 71U, jbossws-cxf-{portname_local_part}.xml L 9 2 ZBIDIL—ILIZHEL
9. portname_local_part OIFNIMFUH IS WebH—EZDR— P E2DO—HILEAIEL
9. WSDLOOY > 7L ETIZRL £9.

<definitions name='SecureHelloWorldwSService'
targetNamespace="'http://secure_invoke/helloworld' .... >

<portType name='SecureHelloworld'>

</portType>

17
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<service name='SecureHellowWorldwSService'>

<port name='SecureHellowWorldPort' ... >
</port>
</service>
</definitions>

ZDI5E. CXFERE 7 71 )LiZ jbossws-cxf-SecureHelloWorldPort.xml. ¢ 73 ) £ 9,
*

ZDOT7 FAIZE EFNDREERIE. CXFANZRATY. UFIZAIAERLET.
<beans xmlns="http://www.springframework.org/schema/beans"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns:cxf="http://cxf.apache.org/core"
xmlns:wsa="http://cxf.apache.org/ws/addressing"
xmlns:http="http://cxf.apache.org/transports/http/configuration”
xmlns:wsrm-policy="http://schemas.xmlsoap.org/ws/2005/02/rm/policy"
xmlns:wsrm-mgr="http://cxf.apache.org/ws/rm/manager"
xmlns:beans="http://www.springframework.org/schema/beans'
xmlns:jaxws="http://cxf.apache.org/jaxws'
xmlns:nsl="http://secure_invoke/helloworld'
xsi:schemaLocation="
http://cxf.apache.org/core http://cxf.apache.org/schemas/core.xsd
http://cxf.apache.org/transports/http/configuration
http://cxf.apache.org/schemas/configuration/http-conf.xsd
http://schemas.xmlsoap.org/ws/2005/02/rm/policy
http://schemas.xmlsoap.org/ws/2005/02/rm/wsrm-policy.xsd
http://cxf.apache.org/ws/rm/manager
http://cxf.apache.org/schemas/configuration/wsrm-manager .xsd
http://www.springframework.org/schema/beans
http://www.springframework.org/schema/beans/spring-beans.xsd
http://cxf.apache.org/jaxws http://cxf.apache.org/schemas/jaxws.xsd">

<bean id="UsernameTokenSign_Request"
class="org.apache.cxf.ws.security.wss4j.WSS4JOutInterceptor" >
<constructor-arg>
<map>
<entry key="action" value="UsernameToken Timestamp Signature'"/>
<entry key="passwordType" value="PasswordDigest"/>
<entry key="user" value="clientx509v1"/>
<entry key="passwordCallbackClass"

value="org.jboss.test.ws.jaxws.samples.wsse.ClientUsernamePasswordCallback
Il/>

<entry key="signaturePropFile"
value="etc/Client_Sign.properties"/>

<entry key="signatureKeyIdentifier" value="DirectReference"/>

<entry key="signatureParts"

value="{Element}{http://docs.oasis-open.org/wss/2004/01/0asis-
200401-wss-wssecurity-utility-1.0.xsd}Timestamp; {Element}
{http://schemas.xmlsoap.org/soap/envelope/}Body"/>
</map>
</constructor-arg>
</bean>

<bean id="UsernameTokenSign_Response"
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class="org.apache.cxf.ws.security.wss4j.wWSS4JInInterceptor" >
<constructor-arg>
<map>
<entry key="action" value="UsernameToken Timestamp Signature'"/>
<entry key="passwordType" value="PasswordText"/>
<entry key="user" value="serverx509vi1i"/>
<entry key="passwordCallbackClass"

value="org.jboss.test.ws.jaxws.samples.wsse.ClientUsernamePasswordCallback
Il/>
<entry key="signaturePropFile"
value="etc/Client_Encrypt.properties"/>
<entry key="signatureKeyIdentifier" value="DirectReference"/>
</map>
</constructor-arg>
</bean>

<cxf:bus>
<cxf:outInterceptors>
<ref bean="UsernameTokenSign_Request"/>
<bean
class="org.apache.cxf.binding.soap.saaj.SAAJOutInterceptor"/>
</cxf:outInterceptors>
<cxf:inInterceptors>
<ref bean="UsernameTokenSign_Response"/>
<bean class="org.apache.cxf.binding.soap.saaj.SAAJInInterceptor"/>
</cxf:inInterceptors>
</cxf:bus>

</beans>

THSDREIL. WebH—ERZS AT b token 1—H—£& ¥ FU RILBLASHE THEATE
DLIBELET.

44. 77043 Nt-ty—E X WSDL

BPEL 7O+ 2457701 F %%, WebH—ER(ZEBHICERESNET. 2D WebH—ER(3H—
EROIURRA b ERL, T7O0/4F07020—3¢ LTEEND WSDLDEGERAR—Z ¥ |
TWET,

wsdlH 7 4y 7 REFRALT, Y—EXRDIT 2 FRA> b URLZBHTWSDL ARRTEFT. T
74 TlE. WSDLAA—BERRE NS & . <soap:address> (FH—/N—/NA > K7 KL R & BESS
IToNFEFT (ZDT FLREKE. ${jboss.bind.address} 7'O0/3F 1 TEREINET).
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%52 UDDI 44

5.1. i 2

B

BPEL Console ' JBoss Enterprise SOA Platform (257701 &M% & . juDDIl (Z1 >R
F—bE i Wz, UDDISREAF 71270 4) £9
(bpel.uddi.registration=false),

BPEL (3 UDDI L- X f YD EINT WAz, Y—ERFT7O1IN3 L BBNICERINE
ER

ZOXETOLR(E, JUDDIB I ZA T NI4T T EEVWET, YR TTOIEhBE. T
O+ X & 7’0+ X BindingTemplate H¥&$3% X . partnerLinkChannel A3 partnerLink =¥ [Z{ER & £
9. [ERFICWSDL T2 F7RA > FASUDDI A GLHIEE N E T (ZD URL AfFLVWSDL A —EZA L E
ERRELE9).

777049 % . BindingTemplate A UDDI Registry i SEIRE L5

5.2.UDDI&E 7 B/XF 1

BPEL Console (3. JBoss Enterprise SOA Platform ) jUDDI 2 S5 A 7> 5475 ) 5a{fLF9. &
AT FRET 71 )3 deploy/jbossesb.sar/esb. juddi.client.xml 9.

SN

)2 =W
ClerkManager ¥ Clerk ()4 BiH" bpel.properties 7 7 { JL CYsES N £ 7.

5.1 bpel.properties 7 7 -1 JL¢) UDDIBS#END 7 O/XF «
Bt KA T (F72IE) B

bpel.uddi.registration boolean (true) False [Z:RE& N B & .
UDDIR&EIEA 71270 4) &
9. jbossesb-registry.sar A°
juDDIV3 L X MY &#&T
ERELImEDH.
RiftSaw 1 > R b —)L 7O
LA TE. Z D& true (
REINFET. EnSa
mEd. BEIC false (2ER
EINFET.




5% UDDI &5

)= AT (FT7AILF) anBf

bpel.webservice.secure boolean (false) UDDI 2437 Ot R (L. B
L TW%BPELH—EXI(C
%f L T. BindingTemplate
(Z WSDL AccessPoint % %
$2L £9. BPELH—EX
(¥, Y —ERXWSDLT> K
RAMEWS IRy TIC
ABAL 9 (Red Hat [$IRFE
JBossWS ¢ CXF &H7R—
LF9). WebH—EZ X
Ry ohtFaTrTab
)L (https 72 &) &{EH &
IZEREINTWSIHE, Z
DERTE % true (ZERET B Uh
Zhhl) F9 (BERTOER
IZDH. ZDREEFENF

ERB
bpel.uddi.client.impl pa=2il n
(org.jboss.soa.bpel.uddi.UDD  (f. org.jboss.soa.bpel.runti
IRegistrationimpl) me.engine.ode.UDDIRegist
ration /> X—7 T —R %
EKI DI TRAKTY,
bpel.uddi.clerk.config XFI(F7 4P THER  Zh
INFHA) (3. bpel.uddi.client
XMLERET 7 A ILFE TN
AEEEL

3, jbossesb.sar/esh
.uddi.client.xml A {&F
WzWEEE. X T
JhUIRETHET Z & b
T&%9. =12

L. bpel.uddi.clerk.
manager % &9 5 NEH
Hl)E7.

bpel.uddi.clerk.manager L% (esb-registry) iz,
bpel.uddi.clerk.config /*10
A NTIbDFE FTHRS
nr-mEICERINS
ClerkManager D& R % E
LEd. ZDf&E
(%. esb.juddi.client
XMl DT R —2 v —DEH]
E—BITIBELD) F
9., bpel.uddi.clerk.config
HERT D
¥ . bpel.uddi.clerk.manage

roREIFERINET.
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)= AT (FT7AILF) anBf

bpel.uddi.clerk 2% (BPEL_clerk) “hit. EEFED Clerk
ZHIAERLEFT. ZDE
(3. esb.juddi.client
.Xml ) Clerk M&RT & —3K
THIRENDHY FT (T 74
JU b (3 BPEL_clerk |Z:%5E
I TUhETY).

bpel.uddi.lookup boolean (true) S hAttrue [TEREINTUL
DmElE. N— b F—F ¥
FILOER 7T O R (.
UDDI % serviceName j1J(Z
Wy 77 LT, WSDL
IVFRRAMBED) M —
7L%9. ZOWSDLT>
FRA> haERLT.
WSDL #B/fGL £9. 2D
7O+ X(F. BPELF/O4
A > | T partnerlink WSDL
7 7MIVEBRRT EY
LiZ. 704X AT
I RNRA N AREEICH
E)T& 9. partnerlink =
& (ZHRA partnerlink
WSDL 7 7 JLaTF7 04
THIBELDHY) 7.

5.3. DO UDDIV3 L X ¢ 1)

DA UDDIN—2 32 3 (ZEMT BHL X M) AFATEH AN TEET . SOAPR—MOIa
=2 a ERET HIIE. JAXWS-Transport #F5E L T, ZEHH bpel.uddi.client.xml % A4
HENTEET.

54.UDDIL- X )7 47 1 & UDDISEED 7—X
esb.uddi.client.xml 7 7L ClE, BEEHF(Z Clerk THEMAT 27 0/X7 1 H#WW(OAEERT B Z
ENTEFET, LHL. INHDREEHRRYA XY 255, jbossesb-

registry.sar/juddi_custom_install data 7 7 JL0) JBoss ESB Publisher [Z¥§iES T\ %
UDDIseed 7—R & =T DL HICL T &L,

ATFICT7 4L PREASETET .

*&5.2 77 4L M&GE
Zanr 4 &
keyDomain esh.jboss.org
businessKey redhat-jboss
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Zany 4« &

serviceDescription BPEL Service deployed by Riftsaw

bindingDescription BPEL Endpoint deployed by Riftsaw

B

jbossesb-registry.sar/esb.uddi.xml 7 7 JL(Z(%. juddiseed.always & [IF(Ih
27ONTAHEENTE ., true (TERESINTWET. D)., H—N\—»EENIT S
& rootseed F—XNHO— FAFITL £ 9. RedHat($. seed T— X (ZRT#EMN LN E F

W L7-m&d. ZfEik false ICEET 5L HHRELTWET.
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%563 JBOSS ENTERPRISE SOA PLATFORM #4&

6.1. &

BPEL Console ¥ JBoss Enterprise SOA Platform ¢ MZASIZDOWT X S (ZIRBARD B2, KEA
ZRLTIZ&L,

XMXARDFEAEHEREL. Web H—ERA&FH) Z & THRTE 9. #lZ(X. ESBT7 2> 3% Web
H—EREFWBPEL 7O R &FUHTIHELH ) F9. 2D WebH—EZ(F WSDL o > X —
T7I—RTRINET. FEHRIC. BPEL 7Ot R (3 Web th—E 2BgEX £/ 5 4 % ESBEHY—E X
AEIFOETZ A TEET.

WebH—E X A4FHTICBPELY ESBT 7S 3> A48T 226 TEET. ARIZIOVLWTE. &E
D) aHESRRL T a0,

6.2. BPELINVOKEESB 77 < 3 > OF|H

BPELInvoke ESB 77~ < 3> % jboss-esb.xml 7 7 JLUINCEA L C. BPEL R CE{TH? BPEL
AR THFOELAEY) 2TR ML ET. BE—DFIRIZ. FIC JavafrAE~v> > E(ZBPELA A1 R b—
L. YZITR N7 OEZAO—AILOBPEL T S UIZF7O43INTUAREALH B XLV A
NDH T,

LRI Ti4. bpel_helloworld quick-start ¥ S THERAT 277> 3 I OWTERAL TW &
9.

Ble.a 4> 7 ILp

<action name="action2"
class="org.jboss.soa.esbh.actions.bpel.BPELInvoke">
<property name="service" value="
{http://www.jboss.org/bpel/examples/wsdl}HelloService"/>
<property name="port" value="HelloPort" />
<property name="operation" value="hello" />
<property name="requestPartName" value="TestPart" />
<property name="responsePartName" value="TestPart" />
</action>

ESB7 2o a7 X4, org.jboss.soa.esh.actions.bpel.BPELInvoke T39,
DT A RTanNT 1IN TFhEE ) TY.

+x617O/x57«

PARVAVAES i
service WAEZ7O/NT 1, Zhld, 77043t BPEL 7O R & BHERT SN

7-WSDL (2R SN dH—E &5 EHRLFT.

port {EEN 7 0/357 14, WSDL (ZE4$29 55770418540 BPEL 7Ot X (2]
B ToN-R—bR2EERLET. Z0O/NXTA—R—(F. R—FEBD
T RARA > MEEEIESRA. BPEL 7O XATF7O4 X2 fO—FE LT
BEBEINTWBIGENABETT.
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pA VAR B
operation WRZONT 1, FFUtEah b WSDLgEARL 9.
requestPartName ZOEETONT A BEW, ESBRIEX v E—CDY v ELTRED

WSDL X v =2 D8 A E&RL £9 . ESB X vy E—UAF TIZVWILF
= Ay = HRBLTOWRWEENA,. 70T 1 5L
7.

responsePartName ZOEENTONT 4 5FRALT. WSDLIE X vt —par T s
HWHEL. NI TS24 DRDT L aZBEND ESB X yt—2 (2%
ELET(CNTONT A HAERSNTWRWGES, LR 7ILF/I— b
Xy E—DEAESB Xy E—IZRREENET).

abortOnFault ZOEBDA T 3 AFERL T, BPEL 7O 2DFUHE LRHCREL
1274 bEX =28 L TUET 2H0 (207 O/35F 1 DIEH false D
5E). ESBHY—EX&FWTT 2605h e L TRURL 29, 57 4L MEL
true ¢, H—E AT 9.

ZDESBT o avt. ZEAvE—IZRIELTUWET., ZhbDXyE—CORBIELTOWLT
nHre L TERTIVELH) T,

Fé6.27O/N57 4
TAT L ataA
DOM Xy—=oNDALTYHADOM RF 142 b HIFBREDIGE. T2l
TILFIN— X yt—2r U CHRIAYT %A . requestPartName 7'0O0/Y
FAEFSTERLI- X vE—8na T Ve LCHBTE£9,
Java String Xyt—DALT IV IEXML R 2 X2 FOXFINRETH 25

4. requestPartName (I{EETY. FEEINTUWREWEE, FFa x>
MIZILFIN— s Ay E—2HRIRTIDELH) £,

AXy—=SaA0FIYAXML RE a2 X2 b &RIBL TORWIFESDIG
4. requestPartName #3859 2WEHLH ) £7.

Xy—=C AT IR TN FIN= f Xy 2—DR/IN— FHERIBLTWBIGE. Py TLRNILDOER
ELTERTDIVELH) FT(EDL ) BEBITHDIFTDZEATED), tDOFERIT. KA VvE—
CIN— N ERIRT B0, HERICECRELDH ) F9. RKb)IZ. FERT. th-EnnTFEREFD
SN FT. ZOERT. BEEISDEEFRIRL £9.

TILFIN— b Xy = OREEDGEERFI AT IZRL TWET,

#le.2 4> 7Bl
<message>
<TestPart>

Hello World
</TestPart>
</message>
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MY TDER(AyE—CRD)ITEETIIHY FHA. ROBERE. /N— 1 2E5FRRLET. 22T
(&, TestPart ¥ W\ )/N\— DA ELH>TWVWET, Z *E‘Bé}c;tf#z F/—FKT. ZZTliHello
World ¥ 72> TWEF (LAL. & 1)#EMA XMLIED root / — FARIBTZ2EEZNDESLH ) £

ERE

6.2.1. 7 7+ )L | JL3E

WSDL A RL —> 3 A FEITENTWBIGE., IN& A vE—2 (385 . BPELInvoke 727> 3 A HiR
ENFEFT., ZOXyE—2F. T2 a/ N M T4 NZBEA, N, KDOT 72 a3 L DUIEAATEEIC
B)EFFT(ChUET 72 aoAERINTUWRWGS, Y—ERIZ4T7 > MZRENET).

7AIMIDLEIAETRIEL £, AT LOBREAEICHN, ESBAX vy =28 LTT7 AL

HRAET DD To2a/N\1 7740508 200 REI DA TEET. K OEMEEFER

'9*/\3 HIRET HaE 7 B/3T o (£ abortOnFault X I INTWFT . ZOTANT A DT 7 4L ME
. true T3 . Loan Fault quick-start #{f>1-4 > 7ILARLTFIZ/RLTULE T,

#l6.3 4> 7B
‘ <action name="action2"

class="org.jboss.soa.esbh.actions.bpel.BPELInvoke">
<property name="service" value="{http://example.com/loan-
approval/wsdl/}1loanService"/>
<property name="operation" value="request" />
<property name="abortOnFault" value="true" />
</action>

WSDL 74 JL M &, 74 FDeEME AT W1z 2BDERALR— ML ET. tNEN. Xy
=R T A DR TRENET .

1. 7 #JU b O— F:javax.xml.namespace.QName
ESB X v tz— AT 1 DE:org. jboss.soa.esh.message. fault.detail.code

ZORTAE2E. BPEL7OERIZLY)RENZEEDWSDL 7 4+ )L b AFEEL £7.

T

=
[=]

QName used by the JBoss Enterprise SOA Platform t—/N—T{#EH9 %

QName NDEHB/N— 3 (F 1ib/endorsed/stax-api.jar 7 71 JL(C
BEHANTWET (ZDOT7 7AILHWNGEE. 77 R/N=2 3 DRI H
H£LE9)

2. 74JLFO—F (QName OF F X | FKIRF)

ESB X v tz—RT 1 DOER4:org. jboss.soa.bpel.message. fault.detail.code
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ZDORTADENET7 A b A—FD QName DTFF R FRIRARL 29, ZDFF X MR
(Z. {namespace}localpart ¥ \\H) X% & () £9 (QName (CER L BETIHE
(. javax.xml.namespace.QName.valueOf(String) X/ v F&{FL ¥ 7).,

3. 7 A4l DA

ESB X v tz— R 1 DER:org. jboss.soa.esh.message. fault.detail.detail

ZDORTADENZIZ. 7AW EREEMNNTWA X yE—2a0 F VDT F X MRIBAS
FNTWET,

6.2.2. SAML #/7;R— |

ESB #— & R[4 PicketLink % 1§ > T SAML token #E\f89 2154, ZOT7H—a (3. o ant-
BPEL 7’0+ X (Z requestSAMLPartName 7’ O/¥57 « TET Z & AT 9.

#le.a > 7 LBl

<action name="action2"
class="org.jboss.soa.esbh.actions.bpel.BPELInvoke">
<property name="service" value="
{http://simple_invoke/helloworld}HelloHeaderwWSService"/>
<property name="operation" value="sayHi" />
<property name="requestPartName" value='"sayHello" />
<property name="responsePartName" value='"sayHelloResponse'" />
<property name="requestSAMLPartName" value="Security" />
</action>

requestSAMLPartName (3. X v z— HDLRTATEEL £9. WS-Security BEERY L TZDEN %
EHRTIBENDH) 7.

$16.5 4> 7Ll

xmlns:wsse="http://docs.oasis-open.org/wss/2004/01/0asis-200401-wss-

<part name="Security" element="wsse:Security"
wssecurity-secext-1.0.xsd" />
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FIE I TRAR) T HR— b

BPEL Console 2 2 A X —IRIETIEL { BEBES B B I(ZIF. 77 RX—RIBD/ — P&k THhBEIND
T=RR—=2561F) L HRET DHEHNH ) £9 (BPEL (IT—XRX—ZAHRDIURR F— X X5~
Tk&EHT 21-DTT).

SOAP X vwtz—% /= RIZIELK TA RNV FIBI2IE. O— T —HIRETT,

11. 12X =)L

riftsaw-clustering 51 75 !) & 7 7 J)L%A JBoss AS (CF 701 L1-\L\5
(&. $riftsaw/install 7 71 /L4 F%. deployment.properties ?F(Z
org_jboss_as_config=all #:8FL 9.

Fr-ld. MOEETI 7R R o IHEEA T 704 L-WHSs(E. WTFoa~v > FEETLET.
ant deploy -Dclustering.support=true
B

522K Y R— (L. JBoss AS Clustering ¢) HAPartitionService |[Z L ) &
AENH1=H., ZOY—EZXHEICHIRGEINTWS Z A ITRERL T FZaW,

7.2.5%5E
UTFOFIEIZHRENBPEL 7 S22 VI AREL T,
1. jboss-beans.xml D> 7L 7 71 )L @database@ AL THOWTNANIREL £7 .
o mysql
o postgre
o db2
o sqlserver
o oracle
o sybase

2. jboss-beans.xml 7 7 )L % [server-config]/deploy/riftsaw.sar/META-INF/ (Z
aAE—-LEY.

3. [server-config]/deploy/cluster/jboss-cache-manager.sar/META-INF/jboss-
cache-manager -jboss-beans.xml %» riftsaw-cache-manager-jboss-beans.xml [Z

BEMAET.
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7.3.BPEL 7Ot XY —EZDOIFUH L

JZAR—IZF704 Lz —EREIFOH LzWgE. WSDL 7 71 J)LIZ SOAP 7 KL XA TlE74 < .
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GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The licenses for most software are designed to take away your
freedom to share and change it. By contrast, the GNU General Public
License is intended to guarantee your freedom to share and change free
software--to make sure the software is free for all its users. This
General Public License applies to most of the Free Software
Foundation's software and to any other program whose authors commit to
using it. (Some other Free Software Foundation software is covered by
the GNU Lesser General Public License instead.) You can apply it to
your programs, too.

When we speak of free software, we are referring to freedom, not
price. Our General Public Licenses are designed to make sure that you
have the freedom to distribute copies of free software (and charge for
this service if you wish), that you receive source code or can get it
if you want it, that you can change the software or use pieces of it
in new free programs; and that you know you can do these things.

To protect your rights, we need to make restrictions that forbid
anyone to deny you these rights or to ask you to surrender the rights.
These restrictions translate to certain responsibilities for you if you
distribute copies of the software, or if you modify it.

For example, if you distribute copies of such a program, whether
gratis or for a fee, you must give the recipients all the rights that
you have. You must make sure that they, too, receive or can get the
source code. And you must show them these terms so they know their
rights.

We protect your rights with two steps: (1) copyright the software, and
(2) offer you this license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we want to make certain
that everyone understands that there is no warranty for this free
software. If the software is modified by someone else and passed on, we
want its recipients to know that what they have is not the original, so
that any problems introduced by others will not reflect on the original
authors' reputations.

Finally, any free program is threatened constantly by software
patents. We wish to avoid the danger that redistributors of a free
program will individually obtain patent licenses, in effect making the
program proprietary. To prevent this, we have made it clear that any
patent must be licensed for everyone's free use or not licensed at all.
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The precise terms and conditions for copying, distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains
a notice placed by the copyright holder saying it may be distributed
under the terms of this General Public License. The "Program", below,
refers to any such program or work, and a "work based on the Program"
means either the Program or any derivative work under copyright law:
that is to say, a work containing the Program or a portion of it,
either verbatim or with modifications and/or translated into another
language. (Hereinafter, translation is included without limitation in
the term "modification".) Each licensee is addressed as "you".

Activities other than copying, distribution and modification are not
covered by this License; they are outside its scope. The act of
running the Program is not restricted, and the output from the Program
is covered only if its contents constitute a work based on the

Program (independent of having been made by running the Program).
Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's
source code as you receive it, in any medium, provided that you
conspicuously and appropriately publish on each copy an appropriate
copyright notice and disclaimer of warranty; keep intact all the
notices that refer to this License and to the absence of any warranty;
and give any other recipients of the Program a copy of this License
along with the Program.

You may charge a fee for the physical act of transferring a copy, and
you may at your option offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the Program or any portion
of it, thus forming a work based on the Program, and copy and
distribute such modifications or work under the terms of Section 1
above, provided that you also meet all of these conditions:

a) You must cause the modified files to carry prominent notices
stating that you changed the files and the date of any change.

b) You must cause any work that you distribute or publish, that in
whole or in part contains or is derived from the Program or any
part thereof, to be licensed as a whole at no charge to all third
parties under the terms of this License.

c) If the modified program normally reads commands interactively
when run, you must cause it, when started running for such
interactive use in the most ordinary way, to print or display an
announcement including an appropriate copyright notice and a
notice that there is no warranty (or else, saying that you provide
a warranty) and that users may redistribute the program under
these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself is interactive but
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does not normally print such an announcement, your work based on
the Program is not required to print an announcement.)

These requirements apply to the modified work as a whole. If
identifiable sections of that work are not derived from the Progranm,

and can be reasonably considered independent and separate works in
themselves, then this License, and its terms, do not apply to those
sections when you distribute them as separate works. But when you
distribute the same sections as part of a whole which is a work based

on the Program, the distribution of the whole must be on the terms of
this License, whose permissions for other licensees extend to the

entire whole, and thus to each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim rights or contest
your rights to work written entirely by you; rather, the intent is to
exercise the right to control the distribution of derivative or
collective works based on the Program.

In addition, mere aggregation of another work not based on the Program
with the Program (or with a work based on the Program) on a volume of
a storage or distribution medium does not bring the other work under
the scope of this License.

3. You may copy and distribute the Program (or a work based on it,
under Section 2) in object code or executable form under the terms of
Sections 1 and 2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable
source code, which must be distributed under the terms of Sections
1 and 2 above on a medium customarily used for software interchange;

b) Accompany it with a written offer, valid for at least three
years, to give any third party, for a charge no more than your
cost of physically performing source distribution, a complete
machine-readable copy of the corresponding source code, to be
distributed under the terms of Sections 1 and 2 above on a medium
customarily used for software interchange; or,

c) Accompany it with the information you received as to the offer
to distribute corresponding source code. (This alternative is
allowed only for noncommercial distribution and only if you
received the program in object code or executable form with such
an offer, in accord with Subsection b above.)

The source code for a work means the preferred form of the work for
making modifications to it. For an executable work, complete source
code means all the source code for all modules it contains, plus any
associated interface definition files, plus the scripts used to
control compilation and installation of the executable. However, as a
special exception, the source code distributed need not include
anything that is normally distributed (in either source or binary
form) with the major components (compiler, kernel, and so on) of the
operating system on which the executable runs, unless that component
itself accompanies the executable.
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If distribution of executable or object code is made by offering
access to copy from a designated place, then offering equivalent
access to copy the source code from the same place counts as
distribution of the source code, even though third parties are not
compelled to copy the source along with the object code.

4. You may not copy, modify, sublicense, or distribute the Program
except as expressly provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute the Program is
void, and will automatically terminate your rights under this License.
However, parties who have received copies, or rights, from you under
this License will not have their licenses terminated so long as such
parties remain in full compliance.

5. You are not required to accept this License, since you have not
signed it. However, nothing else grants you permission to modify or
distribute the Program or its derivative works. These actions are
prohibited by law if you do not accept this License. Therefore, by
modifying or distributing the Program (or any work based on the
Program), you indicate your acceptance of this License to do so, and
all its terms and conditions for copying, distributing or modifying
the Program or works based on it.

6. Each time you redistribute the Program (or any work based on the
Program), the recipient automatically receives a license from the
original licensor to copy, distribute or modify the Program subject to
these terms and conditions. You may not impose any further
restrictions on the recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance by third parties to
this License.

7. If, as a consequence of a court judgment or allegation of patent
infringement or for any other reason (not limited to patent issues),
conditions are imposed on you (whether by court order, agreement or
otherwise) that contradict the conditions of this License, they do not
excuse you from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your obligations under this
License and any other pertinent obligations, then as a consequence you
may not distribute the Program at all. For example, if a patent
license would not permit royalty-free redistribution of the Program by
all those who receive copies directly or indirectly through you, then
the only way you could satisfy both it and this License would be to
refrain entirely from distribution of the Program.

If any portion of this section is held invalid or unenforceable under
any particular circumstance, the balance of the section is intended to
apply and the section as a whole is intended to apply in other
circumstances.

It is not the purpose of this section to induce you to infringe any
patents or other property right claims or to contest validity of any
such claims; this section has the sole purpose of protecting the
integrity of the free software distribution system, which is
implemented by public license practices. Many people have made
generous contributions to the wide range of software distributed
through that system in reliance on consistent application of that
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system; it is up to the author/donor to decide if he or she is willing
to distribute software through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear what is believed to
be a consequence of the rest of this License.

8. If the distribution and/or use of the Program is restricted in
certain countries either by patents or by copyrighted interfaces, the
original copyright holder who places the Program under this License
may add an explicit geographical distribution limitation excluding
those countries, so that distribution is permitted only in or among
countries not thus excluded. 1In such case, this License incorporates
the limitation as if written in the body of this License.

9. The Free Software Foundation may publish revised and/or new versions
of the General Public License from time to time. Such new versions will
be similar in spirit to the present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version number. If the Program
specifies a version number of this License which applies to it and "any
later version", you have the option of following the terms and conditions
either of that version or of any later version published by the Free
Software Foundation. If the Program does not specify a version number of
this License, you may choose any version ever published by the Free
Software

Foundation.

10. If you wish to incorporate parts of the Program into other free
programs whose distribution conditions are different, write to the author
to ask for permission. For software which is copyrighted by the Free
Software Foundation, write to the Free Software Foundation; we sometimes
make exceptions for this. Our decision will be guided by the two goals
of preserving the free status of all derivatives of our free software and
of promoting the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT PERMITTED BY APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES
PROVIDE THE PROGRAM "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESSED
OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS
TO THE QUALITY AND PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE
PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL NECESSARY SERVICING,
REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO IN
WRITING
WILL ANY COPYRIGHT HOLDER, OR ANY OTHER PARTY WHO MAY MODIFY AND/OR
REDISTRIBUTE THE PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES
ARISING
OUT OF THE USE OR INABILITY TO USE THE PROGRAM (INCLUDING BUT NOT LIMITED
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TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER
PROGRAMS), EVEN IF SUCH HOLDER OR OTHER PARTY HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs

If you develop a new program, and you want it to be of the greatest
possible use to the public, the best way to achieve this is to make it
free software which everyone can redistribute and change under these
terms.

To do so, attach the following notices to the program. It is safest
to attach them to the start of each source file to most effectively
convey the exclusion of warranty; and each file should have at least
the "copyright" line and a pointer to where the full notice is found.

<one line to give the program's name and a brief idea of what it
does.>
Copyright (C) <year> <name of author>

This program is free software; you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation; either version 2 of the License, or
(at your option) any later version.

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along

with this program; if not, write to the Free Software Foundation,
Inc.,

51 Franklin Street, Fifth Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by electronic and paper mail.

If the program is interactive, make it output a short notice like this
when it starts in an interactive mode:

Gnomovision version 69, Copyright (C) year name of author
Gnomovision comes with ABSOLUTELY NO WARRANTY; for details type “show

This is free software, and you are welcome to redistribute it
under certain conditions; type “show c' for details.

The hypothetical commands “show w' and “show c' should show the
appropriate

parts of the General Public License. Of course, the commands you use may
be called something other than “show w' and “show c'; they could even be
mouse-clicks or menu items--whatever suits your program.
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You should also get your employer (if you work as a programmer) or your
school, if any, to sign a "copyright disclaimer" for the program, if
necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright interest in the program
‘Gnomovision' (which makes passes at compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit incorporating your program
into

proprietary programs. If your program is a subroutine library, you may
consider it more useful to permit linking proprietary applications with
the

library. If this is what you want to do, use the GNU Lesser General
Public License instead of this License.
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