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TOOL FOR CONSTRUCTING FAULT TOLERANT WEB SERVICES WITH BPEL
STRUCTURE. ADVISOR :ASSOC.PROF. TWITTIE SENIVONGSE, 104 pp.

Service technology such as Web services has been one of the mainstream
technologies in today’s software development. Distributed services may suffer from
communication problems or contain faults themselves, and hence service consumers
may experience service interruption. A solution is to create services which can
tolerate faults so that failures can be made transparent to the consumers. Since there
are many patterns of software fault tolerance available, we end up with a question of
which pattern should be applied to a particular service. This research recommends
to service developers the patterns for fault tolerant services. A recommendation
model is proposed based on characteristics of the service itself and of the service
provision environment. Once a fault tolerance pattern is chosen, a fault tolerant
version of the service can be created as a WS-BPEL service. A software tool is
developed to assist in pattern recommendation and generation of the fault tolerant
service version. The recommendation model is evaluated by a number of Web
service developers and the result is satisfactory, showing that mostly the model can

recommend fault tolerance patterns similar to what the developers design for their

services.
Department : . Computer Engineering...____. Student’s Signature .
Field of Study : Computer Science . Advisor's Signature .
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Begin

01: add an integer variable count whose initial value is the
allowed repeat times;

02: find the scope, say S, which raises the fault;

03: add an assign activity immediately after the last activity
in the scope to let the value of count to -1;

04: add a fault handler for the scope;

05: add a catch construct into the fault handler;

06: add an if activity whose if condition evaluates whether
the value of count is O into the catch construct;

07: add a rethrow activity into the if branch;

08: add a wait activity into the else branch. The wait is a
duration type, and its waitExpression is the parameter
duration in the retry strategy;

09: add an assign activity (still in the else branch)
immediately after the wait activity to subtract one from

the variable count;

10: add a while activity whose loop condition is that the
value of the count variable is greater than -1;

11: move the links related to S onto the while activity;

12: move S into the while activity;

End

n2Een g mafAasiaun L (Recovery Block YEG) Alternate)

Begin

01: add a boolean variable needExecute whose initial value
is false;

02: find the scope that raises the fault;

03: add a fault handler for the scope;
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04: add a catch construct into the fault handler;

05: add an assign activity that lets the value of the variable
needExecute be true into the catch construct;

06: add an if activity whose if condition is the value of the
variable needExecute is true immediately after the scope;
07: move the links started from the scope onto the if activity;
08: add the service specified in the alternate strategy to the
if branch of the if activity;

End

3) nnsran3iFenlasia (Wait)

Begin

01: add a variable needWait whose initial value is false;
02: find the scope that raises the fault;

03: add a fault handler for the scope;

04: add a catch construct into the fault handler;

05: add an assign activity that lets the value of the variable
needWait be true into the catch construct;

06: add an if activity whose if condition is the value of the
variable needWait is true immediately before the scope
specified in the wait strategy;

07: add a wait activity to the if branch of the if activity;
08: move the links ended at the scope onto the if activity;

End
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uuugl Recovery Block andnsagnlduuy Retry 18 dndaundnuuuinasiugniaan

1
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Ae  $Times argnlfidudaiusiuansauningn  <scope> azgnuannstAEa

1
A

<repeatUntil> faaRaulafiazuganisvingn annsiadszaumnudnisaisesiaessiauls

o

$Times ATLANNANUIUNNMLA TuuFazIatradIn19lssinanaguisnldaAnds <wait> 1w

ANIUUINIIANIAINTLLNUNNT NAUNAZITNNINAANAT
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l

/ <repeatUntil> $Times == 0 or $Pass \

<scope> 1

<sequence> 1

<assign>
$Pass = true

<faultHandlers>

<catch> / <catchAll>

<assign>
$Times = $Times -1

falst

A9 2.5 Recovery Block with the same scope
AwFuuuugd Voting Asnand 2.6 luusiazarduniaefdagniesanazgnldlily
o y tﬂl v = v s s ‘ﬂl Yo o )
Ada <flow> tivaldmafialseutananfantty UaIani lesun1snaLnaUaNNLEasac
[ ' 1 % A 1 o a R
nadnsazgnlaliluseanisuessinaeniag <scope> Voter azlddaneasnulunisasnziuu

[ dl o 3 [ 1 o £ o Y a 1 v
VL‘J WA AR ’O']QZNﬂtLLuuiN@’]N’]ﬁ‘ﬂﬂ’]ﬁ’]ﬁ]ﬂUim @Z'quﬂ’]‘j‘(l:?;lu?.lﬂNﬁWﬁ“ﬂ\‘I’ﬂ’ﬂﬂiﬂ‘ﬂW\‘I

4an <scope>

/ <flow> \
_______ 1
h 4
<scope> 1 <scope> 2 <scope> N
<sequence> 1 <sequ§1ce>j <sequ§ce>N
<assign> <assign> <assign>
$Candidate[1] $Candidate[2] $Candidate[N]
I— I
\o ————Tr--—--—~ : v

<scope> Voter

<sequence>

MNWH 2.6 Voting
% ¢:4I o va ] a ] [ a
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A15199 2.1 wuugdannmssanuuugluuuvingd [9]

| || Active | Time | Passive |
Active 1. Active 4. Active+Time t. Active+Passive
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& Compositenpp_active_MvP

- CompositeApp_Active_NiP_1
&% Compositenpp_Active_MVP_2
& Compositenpp_Active_MvP_2_1
& Compositenpp_Active_MVP_3

i@ Compasitedpp_Active Replica
& Compositenipp_Active_replica_3
-8 Campositetipp_BpeMadule2
- Campositefipp_BpeMaduled

#dlg CompositeApp_BpeModuled
8 compositedpp_BpelModules_Active
§ compositespp_Parallel
§8 compositeapp_Parallel!

& df Compositespp_Random
& Compositetpp_RE_1
2 Compositenpp_RE_2 i
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71 4.16 wisnslanlassasretiinalid 1 RB
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4. LA LAAANNINN 4.17 Wk TANNY Design
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osdl ||°u_—J| WWSBPEL_Currency_‘Wait.bpel x ||°u_—?| bpeltodule_Retryitait.bpel = !|Dn_7| bpelModule_ RB.bpel ¥ x | newSDL wsdl x| E_“| E][
sowce | Deson  Hopper Loony [ BB QRS PEE Y 00 vAY D

1 <?¥ml version="1.0" encoding="UTF-5"72> =

2 [E] <process

3 nawme="W3EPEL_ Currency RE"

4] targetNamespace="http://enterprige. netheans. org/bpel/ WSEPEL Currency RE/WSEPEL Currency |5

51 ®xwlns:tns="http://enterprise.netbeans.org/bpel/WSEPEL_Currency RB/UWSBEPEL Currency RB™
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10 xmlns:sxed="hrtp://vvw. sun. com/vshpel/2 .0/ process/executab le/SUNExtension/ Edicor"
11 xmlns:sxel="hoop://wyw. sun. com/wshpel/2 .0/ process/executab le/STNExcension/ ErrorHandling®
12 <import namespace="http://jZee.netbeans.org/wsdl/BpelModule BE/newlSDL" location="newl31
13 [ <partnerLinks:
14 <partnerLink name="ClientPartnerlink” xmlns:tns="http://jZee.netheanz.org/wedl/Bpellodu.
15 - </partnerLinkss
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17| <variable name="outData” xmlns:tns="hctp://jZee.necheans.org/wsdl/ EpelHodule_REf'nemIﬂSDL y
13 <variable name="inlata" xmwlns:tns="http://jZee.netbeans.ory/wsdl/Bpellodule BB/ newl3DL"
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20 [l <zequence:x
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22|zl <scope name="Scopel":>
23 [ <wariasbles:
24 <variable name="pasz" type="xs:boolean”i/>

25 - <fvarisbles>
26 [-] «sequence name="Sequencel’>

< | >
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5. azlAlANAF1TINAAIN TN 4.18

osdl | |°u_—'| WSEPEL_Currency_Wait.bpel = |_|°D_T‘| bpelMadule_RetryWait.bpel = H?—_‘_—JI bpelrﬁodule_RB.bpel LA |$] new SDL wsdl x| E-_ﬂ E
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4 L% WsDL Documen
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I
LD new LocalHistory »
403 Referem—— |G BPEL Process...

BB BpelModule | FNd- ity | {4 =ML Schema...
458 BpelModue_ . ot I

J% BpelModule_ | E]cher...
=75 BpelModule | Tooks »

I:—) 1) Process Files

|°r_|_—\| bpelodule_Retrytiait.bpel
H B newWSDL. wsdl

[ [ Referenced Resources

=] EE BpelModule_Retrywait_1

58 BpelModule_wait_1

[#-55 BpelModule1 -
555 BpelModulez N
575 BpelModulea T
72 BpelModuled B

B2 Citylnfo =
]& CityInfoCompasitespp
B .&, Zompositedpp_Active ‘\‘

B % Compositedpp_Active_L “\

& ‘% Compositedpn_Active_MYP G
]& Compositedpp_Active_MYP_1
- Composkepp_Active_NP_2
|3---& Compositedpp_dctive hUP_2_1 =R :
E-&%, Compositepp_Active HVP 3 i' &
£ 42 CompositeApn Active Replica ) ™ &
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7. azlsnguinsing Asnand 4.20 Winsen URL Wdlamareamefianan udana

Finish

@ New File
Steps Specify Resource Location
1. Choose File Type Select the bype of the source location and specify the target location for the resource,

2. Specify Resource Location @ Fram LRL

!http v webservicey:, comfCurrency Convertor  asmxswsdl

() From Local File System

| | Eie

Select the target location for the retrieved resource.

Save bo Faolder: |QIM'|,MV Documents'l,NetBeanstjects'l,BpeIModuIe_RB'l,src| [ Browse

[C] Overvirite files with same name.

Mexk = [ Finish H Cancel H Help

AIWT 4.20 wisnensan URL TWaddinauasdaddd wuugi RB,
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&6 BpeModule_Random
% BpelModule_RB
) Process Files

>
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I| bpelModule_RE.bpel
nigwSOL, wsdl T

0 BpelModule_RE_Replica_1
0 BpelModule_Retry

< BpelModule_Retry_1

2o BpelModule_Retryww ait
BpelModule_Retrywwait_L
0 BpelModule_wait_1

< BpelModule 1

0 BpelModulez

BpelModule3

< BpelModuled

S Cieylnfo

[ & CityInfoCompositeapp

3] & CompositeApp_Active

%) L% CompositeApp_Active_1

E & CompositeApp_Active_NYP
) & CompositeApp_Active_NYP_1 i T
3] & CompositeApp_Active_NYP_2
%) & CompositeApp_Active_NYP_2_1 A
E & CompositeApp_Active_NYP_3 —
3] gﬁa CompositeApp_active_Replica Py
< | B [
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9. aztlsnguinsinefsning 4.22 WaulWa HitpGet uaz HttpPost T PortTypes,
Bindings kaz Services Wialianunsamanng aianals Inan1saanaa1 g udana

Delete

:Projects 4l x i}services cosdl |Eﬂ CurrencyConvertor.asmxwsdl  x | ﬁi_—" WSBPEL_Currency_Waik.bpel x h“u_—.'l bpelModule_RetryWwait.bpel x i Pu_jl bpelModule_R... Ej E] [}
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7 BpelModule_RB
gg . 3 - E] btk fuenn webserviceX NET
) Process Files
Types

- :ww.webserwcex‘com o[ http: i webserviceX. MET]

gj CurrencyiConvertor asm
‘\Dn_—ll bpelModule_RE bpel Imparts
5”_;] new'SDL wsd| o

-3 Referenced Resources

>3 E; BpelModule_RE_Replica_1

S'g BpelModule_Retry

% BpelModule_Retry_L

- E‘g BpelModule_Retry'wait

E 313 BpelModule_Retry'wait_1

S'g BpelModule_ait_1

C '--% EBpelModulel

- E‘g BpelModuleZ

E ES BpelModuled

59 BpelModuled
- CurrencyConvertorSoap F
58 Cityinfo B ¥ P

- E&, CurrencyConvertorSoap]l.

Messages
ConversionRakeSoapln
ConversionR ateSoapOut

- [=1 ConversionRateHttpGetIn
i (21 ConrversionRateHtpGet Cut
ConversionRakeHtkpPostIn
ConversionR akeHtkpPostOut
Port Types

@ CurrencyConvertorSoap

1 & CityInfoCompositeApp

2} & Compositedpp_Ackive

@8 cCompositefpp_Active_L

B ‘% CompositeApp_Active_MNYP

- & Compositedpp_Active_MYP_1
g CompositeApp_Active_KP_2
&g CompositeApp_Active_NvP_2_1

CurrencyConyertor
i @ CurrencyconvertorSoap El
f{‘j @ CurrencyConvertotSoapl2 F

3 Curte
B ‘% Compositedpp_Active_NYP_3 ':1 g
[ Cur
- &, CompositeApp_Active_Replica ] i~ N L
< | > o) Extensibility Elements

WA 4.22 miisnsuanansaulWa HipGet uazHttpPost amauLugy RB,,

10. Wisuidiananninalmanaielullsanuazidanyunas Design udaaintua
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11. Wisuian@ngy Invoke1 iWaLaan PartnerLink1, Operation, Input Variable

WAz Output Variable 284w @afaunan Nanunludunaun 10 A9NINA 4.24

osdl i|°|:|_T|WSBPEL_Currency_Wait.bpel xi_lﬂ bpelMadule_Retryiait, bpel xi@bpelModule_RB.bpel* x|$| resitySOL . wsdl x| E_‘DE
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] v 1
wazmAN1a Browse WWaLaaN Input Variable uaz Output Variable AMnulAANTL] OK

W Invoke1 [Invoke] - Property Editor

Main | Carrelations |

Mame: |Inw:ukel |
Partres Link: |F'artnerLink1 b |
Ciperakion: |CnnversiDnRate b |
Inpuk Yariable: |Cu:unversiu:unRateIn | [Create ] [Eircuwse ]
Ckpuk Yariable: |CunversiDnRateOut | [Create ] Eruwse ol

I Ok, ” Cancel ][ Help

n’m‘ﬁ 4.25 MUIANLEAINISLAanN PartnerLinkT, Operation, Input Variable, Output
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13. Tlsunsuazafraduimionszuinagil invoke1 way PartnerLink1 AN 4.26
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[ % BpelModule1

[#F5 BpelModule2

B8 BpelModule3

# B8 BpelModuled
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15. axtlsnguiinsing ANy 4.28 Winsan URL Indaaiiatesaasiasiouni uan

nA Finish
® New File
Steps Specify Resource Location
1. Choose Filz Type Select the bvpe of the source location and specify the target location For the resource,

2. Specify Resource Location E} From LRL

|http s Pivaa  ignite, comyx Currencies, asmx?wsdl|

() From Lacal File System
Select the target location For the retrieved resource.

Save to Folder; !f\IM'I,My DocumentsttetBeansProjects\BpelModule_REBYsrc l Browse

[] Cweervatite Files with same name,
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Delete
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Source | WSDL | Partner |El 0 o8 &2

--IE GetChartDesignHttpPostOut
#-[2] GetTickHttpPastin
- GetTickHtbpPostout
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ikeCUrrend
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20. aztsnguinseAsnang 4.33 Wiaen PartnerLink2, Operation 18418579

wazAANLN Browse LWaLA®N Input Variable waz Output Variable a1ntiuAanyiju OK

W Invoke2 [Invoke] - Property Editor

Main | Correlations |

Mame: |Inv-:uk32 |
Partrner Link: |F‘artnerLink2 v |
Cperakion: | CorvertRealTimeyalue w |
Input Variable: |Cn:nnvertReaITime'u'aIueIn | [Create ... | [Browse ... |
Cukput Yariable: |Cu:unvertReaITime'~.-'alueOut | fiCreate ... | [Eru:uwse ]

[ k. H Cancel ][ Help
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Variable 1291853 gAunY wuugil RB,,
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4.3.3. Tnseaseiiiwavauuusdynaselneiasaiiae

nagaNas19laraaFadmainumndae lsunsy NetBeans azlolanlasaasadima
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wuugll Retry azvinnsFanaasisdn dfadeananainiu Ingaziue
o dl v al o %’ ¥ k73 o t:lld = 9; 1 o %
Auauseunlfizanma ety drgldnsananuusaunzanmefAaavindy 3 azlilaseai
TINaAIN T 4.35 1AgAAUNNININNURZEINAINNINUUARNENFUAELAN  <assign>
WiusulsdmiuacuaNaauIa LG Ae $RetryTime = 1 wazAauLlaAILANNIINT
289u3n <while> A8 $Repeat = true UAIAINTLLAN <while> aziinisasagauiianlyly
A79UE191 $RetryTime HaeNdNanuausaLviNgAe 3 sauvidelu uazA1189 $Repeat 1y
a 2 Y G a o [~1 = o = 8
asgvigalal dufuase aznneuluwin <scope>2 uaz <sequence>2 T4ATNNIFENTRS
a v < . ° Vo P v ¥ dll
AeneiuAn <invoke> uarnuualiiiauils $Repeat = false valiiganisaudn Wesan

= o o @ ¥ % 4‘4‘ =3 . (3 v

gunrnFenefRTdnFandn uasndeulaaecuiin <while> uifia azlsf <faultHandlers>
<catchAll> 4an17 lpeazpmagaudnfails $RetryTime SAWInAUAIUIUIaLANYUA AR
3 sauvzeld 111D azifinen $RetryTime 8n 1 widnld aLldusin <rethrow> euisdaiin
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Kcopeﬂ Q \
v
<sequence>1 <assign> $RetryTime=1

$Repeat = true
vahile>

v
/<scope>2 \
/ \ <faultHandlers> \

<sequence>2

$RetryTime<=3 and

$Repeat = true

<catchAll>

SRetryTime=

<if>$Retry

<invoke>

<assign>

$RetryTime+1

Time=3

$Repeat = false

<rethrow>

WA 4.35 Taseasrediiwazasuuugy Retry

4.3.3.2. Taseasraiiiwaaanuugy Wait
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FenEasgenein <invoke>
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<sequence>1

<invoke>

h 4

mwn 4.36 Taseasetiinaraduuugyl Wait
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\{flu calculateCurrency2 NGen M lwme fgsouny azliglassadedimasainni 4.37 lag
APUNIINBENAN TN <scope>2 <sequence>2 ATNINNTEFENTBFAITUANAQEIWAN
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Taseasatiiwarasuuusil RB,,,

dnifldnsen Service WSDL File from URL tiu
http://www.webservicex.com/CurrencyConvertor.asmx?wsdl LLay
Operation \fl14 ConversionRate ﬁﬁ‘ﬂﬂiﬂumﬂﬁmuﬁﬂ
Recovery WSDL File from URL L‘ﬂuhttp://Www.xignite.com/xCurrenoies.asmx?wsdl WaE
Operation 1 ConversionRealTimeValue Aiaean 1w Aasuny az1d1Anlnraain il

IWASIANIINT N-1

A1519%0 n-1 TAnlAsesatiiwarauuugyl RB,,

<?xml version="1.0" encoding="UTF-8"7>
<process

name="WSBPEL_Currency_RB"
targetNamespace="http://enterprise.netbeans.org/bpel/WSBPEL_Currency_RB/WSBP
EL_Currency_RB"
xmins:tns=http://enterprise.netbeans.org/bpel/WSBPEL_Currency_RB/WSBPEL_Curre
ncy_RB

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

xmins:xsd="http://www.w3.0rg/2001/XMLSchema"

xmins="http://docs.oasis-open.org/wsbpel/2.0/process/executable"
xmins:sxt="http://www.sun.com/wsbpel/2.0/process/executable/SUNExtension/Trace"
xmins:sxed="http://www.sun.com/wsbpel/2.0/process/executable/SUNExtension/Editor"
xmins:sxeh="http://www.sun.com/wsbpel/2.0/process/executable/SUNExtension/Error
Handling"
xmins:sxed2="http://www.sun.com/wsbpel/2.0/process/executable/SUNExtension/Edit
or2" xmins:nsO="http://www.webserviceX.NET/"
xmlns:ns1="http://www.xignite.com/services/">

<import
namespace="http://j2ee.netbeans.org/wsdl/WSBPEL_Currency_RB/ExternalWSProces
sWSDL" location="ExternalWSProcessWSDL.wsdl"
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A1919% n-1 TAnlAseasetiiwarasuuugl RB,, (A)

importType="http://schemas.xmlsoap.org/wsdl/"/>
<import
namespace="http://enterprise.netbeans.org/bpel/CurrencyConvertor.asmxWrapper"
location="CurrencyConvertor.asmxWrapper.wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<import namespace="http://www.webserviceX.NET/"
location="http://www.webservicex.com/CurrencyConvertor.asmx?wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<import
namespace="http://enterprise.netbeans.org/bpel/xCurrencies.asmxWrapper"
location="xCurrencies.asmxWrapper.wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<import namespace="http://www.xignite.com/services/"
location="http://www.xignite.com/xCurrencies.asmx?wsdl"
importType="http://schemas.xmlsoap.org/wsdl/"/>
<partnerLinks>
<partnerLink name="ExternalPartnerLinkWebserviceX"
xmins:tns="http://enterprise.netbeans.org/bpel/CurrencyConvertor.asmxWrapper"
partnerLinkType="tns:CurrencyConvertorSoapLinkType"
partnerRole="CurrencyConvertorSoapRole"/>
<partnerLink name="ExternalPartnerLink_Xignite"
xmins:tns="http://enterprise.netbeans.org/bpel/xCurrencies.asmxWrapper"
partnerLinkType="tns:XigniteCurrenciesSoapLinkType"
partnerRole="XigniteCurrenciesSoapRole"/>
<partnerLink name="ClientPartnerLink"
xmlins:tns="http://j2ee.netbeans.org/wsdl/WSBPEL_Currency_RB/ExternalWSProcess
WSDL" partnerLinkType="tns:ExternalWSProcessWSDL"
myRole="ExternalWSProcessWSDLPortTypeRole"/>

</partnerLinks>
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A15190 n-1 TAnlaseasetiiwazasuuugl RB,, (69)

<variables>
<variable name="outData"
xmins:tns="http://j2ee.netbeans.org/wsdl/WSBPEL_Currency_RB/ExternalWSProcess
WSDL" messageType="tns:ExternalWSProcessWSDLOperationResponse"/>
<variable name="inData"
xmins:tns="http://j2ee.netbeans.org/wsdl/WSBPEL_Currency_RB/ExternalWSProcess
WSDL" messageType="tns:ExternalWSProcessWSDLOperationRequest"/>
</variables>
<sequence>
<receive name="start" createlnstance="yes" partnerLink="ClientPartnerLink"
operation="ExternalWSProcessWSDI.Operation"
xmins:tns="http://j2ee.netbeans.org/wsdl/WSBPEL_Currency_RB/ExternalWSProcess
WSDL" portType="tns:ExternalWSProcessWSDLPortType" variable="inData"/>
<scope nhame="Scope1">
<sequence name="Sequence1">
<assign name="AssignPassFalse">
<copy>
<from>false()</from>
<to variable="pass"/>
</copy>
</assign>
<scope name="Scope2">
<variables>
<variable name="ConversionRateOut"
xmins:tns="http://www.webserviceX.NET/"
messageType="tns:ConversionRateSoapOut'/>
<variable name="ConversionRateln"
xmins:tns="http://www.webserviceX.NET/"

messageType="tns:ConversionRateSoaplIn"/>
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</variables>
<faultHandlers>
<catchAll>
<assign name="AssignPassFalse">
<copy>
<from>false()</from>
<to variable="pass"/>
</copy>
</assign>
</catchAll>
</faultHandlers>
<sequence name="Sequence2">
<assign name="AssignfromtoCurrency">
<copy>
<from variable="inData" part="fromCurrency"/>
<to>$ConversionRateln.parameters/ns0:FromCurrency</to>
</copy>
<copy>
<from variable="inData" part="toCurrency"/>
<to>$ConversionRateln.parameters/ns0:ToCurrency</to>
</copy>
</assign>
<invoke name="Invoke1" partnerLink="ExternalPartnerLinkWebserviceX"
operation="ConversionRate" xmins:tns="http://www.webserviceX.NET/"
portType="tns:CurrencyConvertorSoap" inputVariable="ConversionRateln"
outputVariable="ConversionRateOut"/>
<assign name="AssignPassTrue">
<copy>

<from>true()</from>
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<to variable="pass"/>
</copy>
</assign>
<assign name="AssignResult">
<copy>
<from>concat($pass,
$ConversionRateOut.parameters/ns0:ConversionRateResult)</from>
<to variable="outData" part="result"/>
</copy>
</assign>
</sequence>
</scope>
<if name="IfPassTrue">
<condition>$pass</condition>
<empty name="Empty1"/>
<else>
<scope name="Scope3">
<variables>
<variable name="ConvertRealTimeValueOut"
xmins:tns="http://www.xignite.com/services/"
messageType="tns:ConvertRealTimeValueSoapOut'/>
<variable name="ConvertRealTimeValueln"
xmins:tns="http://www.xignite.com/services/"
messageType="tns:ConvertRealTimeValueSoaplIn"/>
</variables>
<faultHandlers>
<catchAll>
<rethrow name="Rethrow?2"/>

</catchAll>
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</faultHandlers>
<sequence name="Sequence3">
<assign name="Assign1">
<copy>
<from variable="inData" part="fromCurrency"/>
<to>$ConvertRealTimeValueln.parameters/ns1:From</to>
</copy>
<copy>
<from variable="inData" part="toCurrency"/>
<to>$ConvertRealTimeValueln.parameters/ns1:To</to>
</copy>
<copy>
<from variable="inData" part="amount"/>
<to>$ConvertRealTimeValueln.parameters/ns1:Amount</to>
</copy>
</assign>
<invoke name="Invoke2" partnerLink="ExternalPartnerLink_Xignite"
operation="ConvertRealTimeValue" portType="ns1:XigniteCurrenciesSoap"
inputVariable="ConvertRealTimeValueln"
outputVariable="ConvertRealTimeValueOut"/>
<assign name="AssignResult">
<copy>
<from>concat('RB ',
$ConvertRealTimeValueOut.parameters/ns1:ConvertRealTimeValueResult/ns1:Result)
</from>
<to variable="outData" part="result"/>
</copy>
</assign>

</sequence>
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</scope>
</else>
</if>
</sequence>
</scope>
<reply name="end" partnerLink="ClientPartnerLink"
operation="ExternalWSProcessWSDLOperation"
xmins:tns="http://j2ee.netbeans.org/wsdl/WSBPEL_Currency_RB/ExternalWSProcess
WSDL" portType="tns:ExternalWSProcessWSDLPortType" variable="outData"/>
</sequence>

</process>
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(1)miLLuxﬁW;:JﬁwmﬁuLsﬁﬂ‘ﬁsﬁLﬁmﬁ’uLLuugﬂmi‘wuﬁi@m*mﬁmwéﬂﬁqmmzm
Audumeida  InalfuuuaiaeenisiusiiuuugUnimuseANEaNTas LLuugﬂﬁmmm
uuzthdsznaumae Retry,  Wait, RecoveryBlockReplica, RecoveryBlockNVP,
ActiveReplica, ActiveNVP, VotingReplica, VotingNVP Laz Retry+Wait Tun1sussiniuy
gﬂ%ﬁqwmqmnﬁﬂwmmmﬁqLf“mLsﬁﬂﬁsﬁLmzﬁm:rmw%mmwmﬂﬁﬁmiﬁuLsﬁ@ﬁsﬂﬁu
Tuilsziiss Transient Failure, Instance Specificity, Replica Provision, NVP Provision,

Correctness, Timeliness, Simplicity Lag Economy

2) mm"fﬁqLf“mLeﬁ@ﬁmﬁmuﬁiﬂmmﬂmwémmuLmugﬂﬁﬁﬂﬁmmﬁuLsn@ﬁsmﬁ@ﬂ

'
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AnARzInT A Taeldnnmdna (Business Process Execution Language) @aiflunien
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11859 checkBalance 184 BankWS gniinlinusaniniansasaaeiuugyl Retry Inanis
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Input: ~ WSDL |:>

$Times=5
Output:
<assign>
$Pass = false
$Times=1
f <repeatUntil> $Times == 5 or $Pass \

/ <scope> \

<invoke
name="invokePartner”
partnerLink="PartnerLinkB”
portType="tns:BankWS”
operation="CheckBalance”
inputVariable="Account|D”
outputVariable="Balance”/>

<faultHandlers>

/ <catchAll> \

true @ falsel

( <rethrow> ) <assign>
<assign> $Times = $Times+1
\ $Pass = true \ j
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