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BPEL Engine Generator for adding New Functions to BPEL
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ABSTRACT

BPEL is used in various domains since it can describe the flow of works according to conditions and rules, and it can call web
services in service-oriented computing environments. However, new functions that are not provided by BPEL grammar are required in
specific domains. Generally, when new functions are required, the domain—specific language should be newly defined and developed,
which requires high development cost. In this regard, a new function needs to be defined and added instead of developing
domain-specific language with the new functions added. However, such methods only allow an addition of a single function, and it is
difficult to design and add new functions according to the needs. This paper defines XAS4B document, which extends the BPEL
grammar function through XML schema in order to add new functions, and proposes BPEL engine generator that generates BPEL
engine with the new functions added by processing the document. The XAS4B document enables the creation of a new grammar
added to BPEL using XML schema. It also shows the process of adding new functions to BPEL engine using Aspect], JAVA
implementation of aspect-oriented programming. The proposed system can add new functions using Aspect] without modifying BPEL
engine. This allows the provision of new functions at low cost in various domains.
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<aspect name="Counting">
< partnerLinks>

</partnerLinks>

<pointcutandadvice type="after">

</pointcut>
<advice>
<sequence>
<assign>

<copy>

</copy>
</assign>

</sequence>
</advice>
</pointcutandadvice>

</aspect>

<partnerLink name="javaExecWsLink" ... />

<variables> <variable name="invokeMethodRequest” ...

<pointcut name="Luftansa Invocations”>

//process/finvoke[@ portType="LufthansaPT and @operation="searchFight"]

<from> increaseCounter</from>

<to variable="invokeMethocdRequest” part="methodName” />

<invoke partnerLink="javaExecWSLink" portType="JavaExePT"
operation="invokeMethod" inputVariable="invokeMethodRequest” />

/> </variables>
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01 <?xml version="1.0" encoding="UTF-8"?>

02 <xasdbxmlSemantic targetNamespace="http://coolman.org/ruledb” xmlinsxasdb="http://coolman.org/xas4b"
03 xmins:rule4b="http://coolman.org/ruledb" >

04 <xasdbjavalmports>

05 <xasdbzjavalmport path="org.drools.FactException" />

06 < /xasdhzjavalmports>

07

08 <xasdbsermnantic>

09 <xasdbvariables>

10 <xas4b:variable name="nameV" element="drools-rule-set" attribute="name" />

11 <xas4b:variable name ="locationV" element="drools-rule-set" attribute="location" />
12 </xasdbwvariables>

13 <xasdbzjavaCode> <!|[CDATA[

14 RuleBase ruleBase = RuleBaselLoaderFromUrl

15 (RuleExample.class.getResource("$locationV"));

16 WaorkingMemaory workingMemary = ruleBase.newWorkingMemory();

17 11> </xasdbjavaCode>

18 </xasdb:semantic>

19 <xas4bsemantic>

20 <xasdbvariables>

21 <xasd4b:variable name="ruleNameV" element="rule-execution” attribute="name" />
22 <xas4b:variable name="ruleParamV" element="parameter” attribute="name" />
23 </xasdbwvariables>

24 <xasdb:javaCode> <|[CDATA[

25 Runnerinterface engine = ((JEngineProgram_..)thisJoinPoint.getTarget()).engine;

26 RuleBase ruleBase = RuleBaselLoader.getRuleBase();

27 WorkingMemory workingMemory = ruleBase.newWaorkingMemory();

28 workingMemory.assertObject($ruleParamV);

29 workingMemory.fireAllRules();

30 11> </xas4bjavaCode>

31 </xas4h:semantic>

32 </xas4b:xmlSemantic>

Fig. 7. XAS4B Document for Rules
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01 <bpel:process name="ruleTest" ... >

02 ..

03 <bpelvariables>

04 <bpelvariable name="helloText" messageType="xsd:string">
05 <hpel:fram>Kwak </bpel:from>

06 </bpelvariable >

07 <bpelvariable name="byeText" messageType="xsd:string”>
08 <hpel:fram>Choi</bpelfrom>

09 </bpelvariable >

10 </bpelvariables>

i

12 <rule4b:drools-rule-set name="hello-rule” location="http://coolman.org/rules/hello.drl” />
13

14 <ruledh:rule-execution rule="Hello World">

15 <ruledh:parameter name="$helloText" />

16 </ruledb:rule-execution>

Jf

18 <ruledb:rule-execution rule="Goodbye World">

19 <ruledb:parameter name="$byeText" />

20 </ruledb:rule-execution>

21

22 </bpel>

Fig. 8. Example of Rule-based BPEL Document

01 import org.eclipsestp.b2j.corejengine.internalmessage.Message;
02 import org.eclipsestp.b2j.corejengine.internal.core...;
03 import coolman.rule.exam;

04 public aspect ActivityAspect{

05
06
07
08
09
10
11
12
13
14
15
16
17
18

19}

pointcut activityPoint() : execution( void EngineProegram_20131020174101425.activity20*();
after() : activityPoint{){
try{
Runnerlnterface engine = ((JEnginePraogram_..)thisJoinPoint.getTarget()).engine;
RuleBase ruleBase = RuleBaseloadergetRuleBase();
WarkingMemary workingMemary = ruleBase.newWorkingMemaory();
workingMemory.assertObject{"Hello");
workingMemoryfireAllRules();
workingMemory = ruleBase.newWorkingMemory();
workingMemory.assertObject("Goodbye");
workingMemory.fireAllRules();

teatch(Exception e){

Fig. 9. Aspect) Program that Converted the Rule of Hello World

K| AHAY
—_ OO

71

215



216 FEM2IE D=2 X/AZEQN X HIOIH 3% M4 HM5=(2015. 5)

p, S — Persorne Info
=D Service

Payrol Ruic
(Rude Doe. )
— | Payrel Info.
:} . Service

Payroll Info. ¢
o “

Fig. 10. =01 A|AHI9] AlL2[2

Persorred lnfo,
Database

ruki

ol M= Zﬂ"%}% A|2=gg o]&ste] BPELOl 1%
%7 }o}~ Az9e Ry Aokshs AZge BPEL
E BlJE *}%0} tl, B2]J= BPEL #41& JAVA =
o %%6}04 ol JAVA Z2I3& dddr. 17
I Aspect]E JAVA Z2IHS FAHSHA ¢ 2GS
348 4 Qe BEe AFdth #4% 95 Fig 99
Aspect] ZTZIE B2J7F AAE JAVA TRy Az
o} BPELS] 58] Z7lslo] AdH olsh &
71% BPELE B34 742 F48% 5 9 734 484
5

<= &4

(14, 15]. 4 7
obalgdal, o2 o] &3 © A}ﬂa BPEL Al 9S8 g2 5y
a2 vk 772 7]9k BPEL Al2®l& BPELS| 1% 7])%wt
F71e F 9lef, gl obd thE vTe
AFg3E7] of et

B Ao|xE= 7% 7wt BPELS @83 A2 7% 7]y
BPELS|A] ¥l QAMARES o] &3 Fo] AAvS Bl
Ho] Al=fle AR dolE o] 22 REH QAARE
of wolo #ek 1A& HEste] Fo] AR dolEHo] 2
Agge), olg 5 wel F3F 7T& ol&dtd, F
TFHS AL3} Fig. 10& Aeksts F
°E HoFi itk

Fig. 10014 1AM R dlo]E o] ~E 7|49 AAMHH =
Agsta dom, QAR AujaE o] o]~ R E

mlo _Q

Write: XML Schema
{grammar info)

v

Write XAS4E
(sermantic info)

* Programmer

Generate a compler
with nule functions

v

Combine B2 coordnator
with rue-based compier

v

White BPEL docurmnent with
derments of new nies

v

Execution

Domain Experts

End Lser

Fig. 11. M2tok= A|AEIS 0|38 1] A|AHED 504

NES=1 |- g

AAAuE Fedrh aeln QAN whe elAF
Hol A s, of #He AFA HFE ruledbel A4
ofgla, Alekshs Alzsdel o8] Azsn A gHn
Adate Azde BEAAY ZagRe oled 4z
WS ol AU AT T4 48E T2 1% BPELS)
FAaA AL 71 A WP AR A% Age
7% 71w BPELOIA Sl 4 slt14l 3 71W BPEL
@ BPELY BL% 1% /15S F7sh) 98 4 B
AE A, #4¢ Ass 7152 7129 BPEL 4
A Fohedh AR FHol ok vE 715 e Y
oz BPELA F7ksb] Aaids waAg Zead /]
W3t BPEL 94l tiel @ olshsta gl meaguzh
2 7]%F BPELS] WHUlZ BPEL & A3 FA4s3of gt
oho¥ eRe SUEWE ol§d XASIBE Atske] A4

AelloF ah HlE& A
oA Kol Fo AladS hdets 1
CEzaeeE XML 27)9Hsh XASAB ¥4
% ZJV‘éshL 7&3}%““4 B3715 F3 Ve AR E
AEF olRA BAE H Jls AodEe 7)Ed
BPEL A|2~gla} Agtste] 4% 7]5S #leshs BPEL A&
oz Fadth =9l AEsE BPELYl F71E 3 7]
T olg3ste 73 ®A9 BPEL ¥A41E AAeth o] ),
T3 A9k BPEL A= wol Aladle apatdes A4
gtk gt A9k BPEL A= 42 qt3 7S fade o
B2] sHulelgel qtH& APk Aspect] ZZI1F}
JAVA Zzagjor Wkt Aspect] el o H3H
" ZRI9ES Axste 14 71wl ¥3d BPEL =
A2E ARSI, o] ZRA2E B2J Workeroll A A @ Fch
2 =l A ARkehs AlAEe Z2adgver mrel A

e
&
&
2
by
o
r*”: S

o
o:ﬂ

[}
§ =
M o
o



N
4

|l M

2
2
>

il

(

i)
£
ol
ol

ES)

(

o

N

o &
=

T

to Xt
e

2

eI <
£

N
ko

-

&

=

T OHD ox

ol

zo I

(g o 1oy

1

22 B orfr o ozt S oo M
(o

o on

X

ki

Lk

i OIF -
Mo o o

BPEL <17-& 7H
Felo sz,
ol XML *7113}2 3%

d
=

BPEL %ol 7]5&

;
&

=

XAS4B &AM 5 Al
sto] BPEL dlzlel] Mz 715S %7%%
g Z2add 71

&3l I YUHAAE

E /\]/\glo BZ] ‘_

AALE FaL, 2R V)

i

{1

2o

A}&xu 37H

A

rr
o

R

7]‘5% XAS4B THE
;\]/\Eﬂ/] 74«4—%_]ﬁ Ag
_ﬂt‘gl_ 74",_}_0133 /kgkl

rlr

ol

-

N

-

oA e

rir

E5)

ol

e

-

N

[olr ol

i

01%3}@1 71& %t} ol #A
2= A g2 A AH| 22 A
2 AAstL 7

BPEL <%l i”ﬂ] T7

=
fu

i

[r ol
ol
o,

N
[o

— O
w2y
ECON LS

N R B

E5)

o flo
ol

S

Mo ok 32
B
ofr

i)
2

d 7IHE 0123t BPELOI MZ2 7ISE F7I6k= BPEL T 7] 217

&8tol, BPELE o83 Haz=s =X 2] &4
aL olsist] A ok

References

[1] BPEL [Internet], http://www-128.ibm.com/developerworks/
library/specification/library/specification/ws—bpel/

[2] Drools [Internet], http://www.jboss.org/drools/

[3] Donggyu Kwak, Jaeyoung Choi, “Design and Implementation
of a BPEL Engine for Dynamic Function using Aspect-
Oriented Programming (in Korean),” Journal of Korean

Institute of Information Scientists and Engineers, Vol.37,
Nod, pp.205-214, Aug., 2010.

[4] B2] [Internet], http://www.eclipse.org/stp/b2j/

[5] GregorKiczales, John Lamping, Anurag Mendhekar, Chris
Maeda, Cristina Videira Lopes, Jean-Marc Loingtier, and John
Irwin, “Aspect-Oriented Programming,” ECOOP, pp.220-242,
1997.

[6] Eclipse Aspect] [Internet], http://www.eclipse.org/aspect]/

[7] Comsky Noam, “Syntactic Structures,” Feb., 1957.

[8] Donald Ervin Knuth, “The Genesis of Attribute Grammars,”
Proceedings of international conference on Attribute
grammars and applications, Vol.461, pp.1-12, 1990.

[9] John Levine, Tony Mason, and Doug Brown, “lex&yacc,” 1992.

[10] F. Rosenberg, S. Dustdar, “Business Rules Integration in
BPEL-A Service-Oriented Approach,” In Proceedings of the
7th International IEEE Conference on E-Commerce
Technology (CEC 2005), 2005.

[11] AnisCharfi, Mira Mezini, “Aspect-Oriented Web Service
Composition with AO4BPEL,” Lecture Notes In Computer
Science 2004, Vol.3250, pp.168-182, 2004.

[12] Balazs Simon, Balazs Goldschmidt, and KarolyKondorosi, “A
Human Readable Platform Independent Domain Specific
Language for BPEL,” Communications in Computer and
Information Science, Vol.87, pp.537-544, 2010.

[13] AbdaladhemAlbreshne, AyoubAitLahcen, and Jacques
Pasquier, “A Framework and its Associated Process-
Oriented Domain Specific Language for Managing Smart
Residential Environments,” International Journal of Smart
Home, Vol.7, No.6, pp.377-392, 2013.

[14] Donggyu Kwak, Jaeyoung Choi, and Chae-Woo Yoo, “Rule-
based BPEL System using Aspect Oriented Programming,”
Journal of Korea Institute of Scientists and Engineers, Vol.
39, No.2, pp.153-161, Feb., 2012.

[15] F. Rosenberg, S. Dustdar, “Business Rules Integration in
BPEL-A Service-Oriented Approach,” In Proceedings of the
7th International IEEE Conference on E-Commerce
Technology (CEC 2005), 2005.



218 ZEMIED=2X/AZEQN X HIOIH 3% M4 HM5=(2015. 5)

Z = 7

o
e-mail : kwak.coolman@gmail.com
20025 AR §-§5 k(s
20049 A8 7 ST
20124 /‘}\ltﬁfﬂ—ﬁ 74 EE«]?S’]-H(BL/\}.
2012\ ~2014d () 2=7fel A §-4d
SE SN

20149 ~3 A AWt AFE R

e-mail : jongho kim@ssu.ac.kr
20153 S sta AFE (&AL
2015 ~4d Al AUt

A= 31]—34. pS| /\}q.ﬂ

458
g ok A FE, AAPALES ]

E= I I

e-mail : choi@ssu.ac.kr

19803 A& jsh 401 A1 sk ah(shap)

19869 M5 7hOshL 7] 4A g o)
(H14h

19914 5 mavjeka A7) AR-E e
(24

199249 ~19949 "= HHge A A AT
A7

199419 ~19959 v = HUAF=Hdgtn AFag
1995L4~ﬁd A FAWSL AFE G 0s
o Al 2R AT E ], YR/ RN, 1457 FHHPO)



