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## 4970347221 : MAJOR COMPUTER ENGINEERING
KEY WORD: WEB SERVICES / BUSINESS RULES / BPEL / DECISION TABLES

THANAWUT AUECHAIKUL: GENERATING BPEL SCRIPTS FOR BUSINESS RULES FROM A
DECISION TABLE. THESIS PRINCIPAL ADVISOR: ASST. PROF. WIWAT VATANAWOOD,
Ph.D., 138 pp.

This research presents a tool and methods that enable business analysts to manipulate
business rules by themselves. The research applies a decision table and designs a Business Rules
Definition Language (BRDL) to support the business analysts. The decision table is an extended-entry
table and can work as iteration loop. Business analysts can define business rules via a web
application that can create, modify, categorize and check ambiguity of decision tables. Furthermore,
it can generate a decision table from the defined conditions.

This research designs the BRDL to define business rules. The tags in BRDL are categorized
into 3 groups i.e. Predefined Facts definition tags, Ruleset definition tags and Business Rules
definition tags. These groups are applied in three types of files i.e. Predefined Facts files, Ruleset files
and Business Rules files, respectively. The Predefined Facts files specify condition and action
templates as material for business rule definition. Meanwhile, the Ruleset files save all business rules
from a decision table. The Business Rules files save all information about the Ruleset files and
Predefined Facts files. Finally, all business rules are transformed into BPEL files and WSDL files that
can run as web services to support business processes.

In this research, two case studies are examined to test the correctness and efficiency of the
business rules. The result BPEL files are deployed and tested as web services with NetBeans IDE 6.1.
It shows that the web services collaborate with other business processes and web services correctly.

The result of web services match with the business rules defined in decision tables.
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<?xml version="1.0" encoding="UTF-8" 7>
<address category="friend">
<name>Bill Frankenfiller</name>
<street>3243 West 1st Ave.</street>
<city>Madison</city>
<state>WI</state>
<zip>53591</zip>

</address>

1 2

wndiduueaiiuiladadrAnyAinnlinasdewdumefaldauiuscuugansuag

Wasaniendiduueagninuualiiduninsgiunesdnesine seniu wazedlugddenau s

wannALATua1N1rntn lsvaaana ladne

21.3  M139NTRAAULA (Decision Tables) [8]
o a | dl a = a dl dl % o
A319n19AnAula umsanugnmanggsia visen)gsnaninetteaiu A1s1enns
|

prdulafugluuuniiarasnisuanaannggaia ansenissnduladszneudauunouay

ARANI uLaElu 4 g1 F9m19797 2.1

AN999 2.1 dautlsrnatuesnisanissndula

Raula (Conditions) Mg el (Condition Entries)

n17N329N (Actions) PUILN1INTENN (Actions Entries)

1 v =1 dl ¥ o ° 1 3| 1 dl
dequndrefuenlazesngldiinuanienszin desuuaaniuriresdeaula
% % 1 1 % 3| ° 1 dl a dg( dl dl o 1 1 [~]
fudne desansdreduniensziase NaviinauninReulanniivue wazdesansaady
= o Aa X A ad o o = o) ' '
nsaannIINsinMiiaZwi el Reulaninduuy faet1enin99 2.2 1Wungnisanadn
auAnlnelildRuan
dl ¥ a & o ' = ¥ 1 a ¥ <
AINAIFINN 2.2 B131ANRUANTINAINGT 50 LITEEY WaTgnAIRNEIusaeLEA
o o 1 a o <3 % o K b4 dl Y o A % 1 % o
WinuFuaIsRuasnaiudaaingndn waztiunndesadldiug widianedoniing
\AIFAFABIATIAAELIAINg ULy ATIRITURBY

auiiiulddinianisdndulados g ldannsndnlanggsfandudeulideau tne

uansAHANRUiIeINaulaLaznanssinresusazng luglunauazAadul



11

F19797 2.2 m3anisiindulazesngnisaneAdudnlag b ldRuan

3 3
Rawla el
a U 0I 1 = a a < <
T1ANAUANTINAINGT 50 LUTEInY Q39 Q39 A A
ANEIAEILTA Q39 WA Q39 WA
1 v %3 a =3 a =3 a
ANEAELRTLATAR i Q39 i Q39
N13N3N1 PUIEINITNTZNN

Wiln9usU R AR X - - -
IagaLAINgudeyariani - X - -
= Y o v

(FENNAANIITIU - - X -
nIageLaINg uieyatingashn - - - X

A3 N1eFRAaulauLay 2 Useinm [9] fatd

o 6

1) ANIINNNTFARAW AL LTENY (Expanded Decision Table) A9 NNABANULDY

dl = 1o ] a2 A < | ¥ o dl
Lﬂﬂuiﬂlﬂﬂﬁiizuﬂqﬁﬂmu 114 279 UTANA LTIUFAU AIAFINN 2.2

1
ol A

2)  mennsdndulanuuangil (Contraction Decision Table) A UN9ABANINHN

T o = o A Sy i 0 .
ﬂ’]Tﬂﬁ‘ﬁV]'WVlLMﬁJ@UﬂUQZZQﬂ@ﬂgﬂ NITAINNU Lq@uiwiuum@mmmi:m@mg‘lugﬂ

N o P : N v , . 4
WATRIUNNE - Tannnena llauladres@anlusiiy (Don't care) FamN379i 2.3

F113199 2.3 AnsnsfinAulautLangy [9]

Faula vidaeitaula
Credit Limit ? Ok Not Ok
>>CustomerGood - Y N
Stock Sufficient ? Y N Y N -
N13NTENN NUIANIINITNN
>>ExecuteOrder X - X - -
Refuse Order - - - - X
Put On Waiting List - X - X -




12

ALaAN 9N A R AU AR N AN IRIAN TRt e W UL AT UUA N1 TN LN LAN
Anunsnntiale 3 uuy [10] il

Lo e o o L ~
1) sNTNLULUNURERINA (Limited-entry table) Af A19197 lnog e ulaNianiy

1
=

ey’ (Rauludluase)  “wWia” (Hauludumia)may " (lugulamaulasii) wazlumioe
ANINIEARLANIZAT “X” (NNN19NT21) wae “ (liN1nsnseintii) Famnsen 2.2

2) AT NuLLUUReaeng (Extended-entry table) Aa An919n lindae e nlauas i

=

wan1mnszinanisoianle 14 Insauegivdszinnaesdeyaresdenlauaznisnsesin

%

viu JeulapetlszingnAn AnluniieSeulasieaiudeyatlszinnaadnass (Sting) vee
v d a4 e oy dd o v a . «
dndeulanaanuanduAnds arlunbaReulasaailudeyatlssinnanuanisia (Integer)
usu Aan319h 2.4

3)  ANTINLLUENAN (Mixed-entry table) A8 ANTI9NNANEUTUBIANTINNG 2 KU
¥ ' A o oA pRpm P oA \ o A
dnesuatlunisaneniu duhaaendunisReulawazNgian1INIEyinl ALY

AR LA MUReRaU LA T LN AURENIN LN R AN LLILITEINE

AN9199 2.4 AN NNI2FRARWIALL LN uENe

Jeula vinedauly
Customer type bookstore | bookstore | library library library library
Order size >=6 <6 >=50 20-49 6-19 <6
N13NTENN NUIANIINITNN
Allow ?% Discount 25 0 15 10 5 0

da/ v a % a K 1 4 1 A
uaNANH A1319N198RANTAeNaE19BINAN9NetaY  (Subtable) 16 An9netianAa
psanssinduladnfnialil usidagnEanldainaissauazgnueaiilumnsisten A3a199

dl ] ndla/ a K 1 = dl dl v a K 1
N 3 AUNDWRINANTNYUALAZNIATAIUNNY “>>"  MAAITIIN 3 2INAIDNANTINE RS

CustomerGood tay ExecuteOrder

A3 eslaed 2 sy [9] Aa

|
e |

1) metegenly Ae MTeUIANIeINadNsINanly [ ANs1eR 2.5 Ndae

v
o

dszidudngniilugnindunzal
2) AN9NEBNIINITIN AR ANTINNITYNIINTENIaW WNAN  Tneaiunend

RevllFduaaqiunisenisdadulaialil 1wy n13190 2.6
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Rawla

—
pdaeNawl

Age Of Account ?

<1 Year

>=1 Year

Travel Distance ?

<50

50-100 OR >100

<50 OR 50-100 >100

N13N3N

PUIEINITNTZNN

CustomerGood:=N X - X -

CustomerGood:=Y - X - X

AN997 2.6 A13NEIREINTTNTZNINTEIRLAN [9]

" —
Nawl pdaeNawl

Quantity Ordered ? Q<10 10<=Q<15 Q>=15

Travel Distance - D<50 50<=D<100 D>=100 -

N13NTENN PUIEINITNIZNN

No Discount X - - - -

Discount 2% - - - X -

Discount 2% - - X - -

Railway Transport - - - - X

Road Transport X X X

Bill Type A X X X X -

Bill Type B - - - - X

gutamnsnanissindulamuainuninanginnsaut i 2 dszinn [9] Ae

1. Fufadn (Single hit) - yneedullaifdausaniu Disjoint) Taifanan dudenn
Al Fesdevlrluusiasneduitlid maas

2. daRiada (Multiple hit) - Hdeulawaeuiuszudnsnadusl (Overlap) Ana
PN 2.7 #n Age WiNAL 5 Heularesia 2 padurfazifluads dafuaafinaauinnay

I1ALABININITNILNUBIAD AN LA
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ANT99 2.7 A139N9HRARIANTANNANAY

Age <10 <20
Action 1 2
Action2 - 1
Action3 2 -

=

TnednAudaNanlaluisazredniizesnisnanissndulaazuaudiu udddngh
dl [ 6 dgl o Aa £ [~ o/ e 1
Reuluiluniseed nrsuansnguuuilumisanissindulaseuanngifu 2 aedusl udaz
o s o o dl ] 1 dl dl A I 1 = 1 v a %
padNazinuaAiazReuly doudnaesRenlanivaearldawla wWuiingdn dr9AnRAud
990NNN91 1,000 U vizaiiluann@n idauan 10% npiazuandlfifenieei 2.8

A1397 2.8 A3 enissnaulanaulauniseas

I1ANAUANTIN >1000 -
uannan - True
Discount 10% X X
Discount 0% - -

2.1.4  Auwedia (Web Services) [7]
@ a A o A dl o ] ] dl 1
Wurasiane Tdsunsudszynd wreldsunsuiiieiuadialnatranilanay
Aumefidnludneueiuinig lnaazgnFanldeuainidsunsudesynsan lugluunend
N dl Y a = dl a a a o o
W (Remote Procedure Call) @an1sliLanisasiiandnsnesunapuandimuesdniniiy
v dl Y @ dl dl A c & o % dl 1
15 Taanrwngnldidudelunisuanilasupae landiduues vinliueAsesgnaiaainis
Genlddaulsunsy (Component) 1 o) Aldluunannasu (platform) 1o = Ald Fagiin 2.2

wazA NN uLUllsInAeananalszinn 1y HTTP SMTP Lilufu

XML
XML

Computerd Computor 8

Lanquage: Per Langquage: Java
Operating system:  Windews 2000 Operating system: Linuy

717 2.2 ngvinanuaeaiuesaa [11]
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I
=

annilmenssnivimaiia (Web Services Architecture) Usznausiag 3 daumnugiy
2.3 Al [11]
1) glf3n19 (Service provider) Hunlunnaitlaunisinasasiunisaeldusnig
Y Aa dl = ¥ ¥
ANy ifLENnFenidannve 4
2)  gl13n13 (Service requester) LuFa19L3N13 N WLEN1IHUE U RSLTR

LAZNITRITRANNHIANTLON AR

' 1
¥ a I ¥

3) dufauaiisnig (Service registry) ilunsrusndayainaoiuiumesia Tne &

Tunsavtirdayanasiuiuge fManiundinneideou dougdlduinisazduniuy

U

o dl v o ¥ dl [ < = = Y < o ZJ/
LIRTIANMBINIT LL@ﬁu'W.I‘ﬂEJﬂ@LﬂEI'Jﬂ'LIL'J'LILeﬁ‘ﬂﬁ‘Q@‘lﬂL?ﬂﬂFLﬁjL'J‘]_ILSIJ@?Q’&‘L!LL

317 2.3 annilmenssuiuieeng [11]
UselamindnAyaeaivimesia Aa n1siinauldvdlilae llauiuszsuutsansua
Genldvzasyuuganfuosduiieues foatnady luszuusuiais gnAnanaldusnisenu
wrineusuIAsTelduennanduaiavizenitugienidnvraduiuwennaiad AsgUn

=® sl Y a 1 o 1 = Y & o 1 dl dl v 1
2.4 NUWEIBNNTUINNTAzFNNU watnsnEanlddume fa (ﬂ@fammﬂmmmwmgﬂ

b

1 2.4) weaniuls Weasanniumefa luauiussuumanfuasnFanld [12]



16

Tellors

ViuLmasig

L} L] Ll

917 2.4 nsFan g duimefia [12]

215  AEUITRNEILLEeia (Web Services Description Language: WSDL) [11]
MEUTNSLEAFIE AR ANELANTIENLAANUITNEA Nz IaLALITasIa 1Tl1

wileudryayvivedennassendneg isneiug Wiisnie  nmusseneaivigefaideyan

o

o o X

ANATUANL
4 =

1) TdRNUERTIA

2) MIAUNNT  (Operation) veaiudeiig  uuInisdumesidadnlEun

%

gldisnis w1 BumefRsenalnisaniiunimaneduy iy Ao HasruuARIALAN
(Inventory system web service) 81ain1sALHRNNT Wit FALFNMARAY FAT1ANARAN
o o a % | 1% dJ Y a =3 Lo % Y o | ?z}/ dld Y <
NvuARNUINAWAN s Seldusnisdumeianesscy Widaauluwiazafancanldiy
wafaadn azldnisaiiunigle

3) wUa  uazAnwurdeyailddessiy  Avuasendifuleaanun (XML

o [y

| o o’ a |- =3 o d’ |
schema) U MUARN UL TAININHIADTLAZNAANSIRUNLITATIE  deanaLtilullszinn

o Y

11 (Complex type) @uilsznaufiedanadaius (Element) AafiaaeinagANIAa

U

=
ANAN

=2¢

yand
917 2.5 wandwmefifluilszinmn discount_book_rules_ParamType ilsynausneaauus
A8 OrderSize  war  CustomerType  havkaansveaiumesda  uilszan

discount_book_rules_ResultType @aisenausiedayadamisine Discount

u
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<schema>
<element name="discount_book_rules ParamType">
<complexType><sequence>
<element name="0OrderSize" type="integer" />
<element name="CustomerType" type="string" />
</sequence></complexType>
</element>
<element name="discount_book_rules_ResultType">
<complexType><sequence>
<element name="Discount" type="double" />
</sequence></complexType>
</element>

</schema>

o ]

921[9 2.5 Finatinaandiauuaas AN

a

4) Fsnn9dedieyaseudnaiu (Binding information) 1w aveulilsinpes HTTP
A e e I ad
5 negreaiumeiia  Tnaszydluneglen  viveTelrseslunsainelusiuau

o - e o =X o/ [ o‘dl [
6) m@uﬂ@mimum (Partner) LAANAN WS LANIEOIAIMTNANNLTINEANLUNNT
. . . 1 = [ % [~3 = dld = %%
AuUnn (Conversational relationship) FEMINNNTZUIRNTLNAN LA LR FIaNTna e n

o o = = P ~
LASUNUINULUN (Role) AR ULERTIANNAANTSUIUNTUING

2.1.6  wandn1a (XPath) [13]
G | a o . nll 9 ¥ XK
wndnasilluniwniina (Expression language) Nlflunisdszananauaziding
foyaluenaisendidnues doelunisdnedaluun uanvistoduazAinieluienansendion
o 1 ! L~ o A vy A a e ” =2
wea fAaataduenansiendianueasiagln 2.6 d1asulinail “bookstore/book” UNIENY
\AeandaLUA book  Tiennaifluuiingnaesudin bookstore dasuinail

“bookstore/book[1]” UNIEID LAANBALNUE book ALLINUBILIAN bookstore
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<bookstore>

<book>
<title lang="eng">Harry Potter</title>
<price>29.99</price>

</book>

<book>
<title lang="eng">Learning XML</title>
<price>39.95</price>

</book>

</bookstore>

717 2.6 fivedvenansiendiduues

2.1.7  N9¥UAUNNIEINA (Business Process) [14]
NITLIUNNIRINA  AD  NANUANNANIIN  (Activity) 79n9nusaniy  iiwawuane

e nadndaednszuaunisgsiaetadiudeya  AuAvizeiinisieauasnaustedld

a ¥ o

1segNAN 1 nezuauNIsgsnansadeLludsTaduAn faguin 2.5 lus

a =~ o = - a Ny o A Iy o
ﬂﬁ?::‘]_lqumﬁ‘ﬁqﬁ‘ﬂﬂmﬂuﬂW?ﬂ?wf}'wlLL‘]J?[?HNLQ@‘LLI?J V?'ﬂﬂ{]ﬁ;ﬁ‘ﬂ"’\im ﬂﬂgﬂw 7 ﬂ'ﬂﬂ_m\‘]
o X

adufgnsesiazulasdayaludededud uidlignsesiazdedonnumen wenaini

EXDe

NITLIUNNIgINAENaINIINLIENeUMIELTNNT  (Service)  FN7] TILINTUARZAUAY
fuiegeufanssnlunszuouniegsia (151 Tureuianesuddell  Aanssusine]  u
n3zusunisganaaviiuivieeiia
nsvtaunNsgInagniaualugilaasaneuianssy (Activity flow) Tesidnme
° ! o a . gy o A vo &

NI NUTINAULRIAANTTN (Orchestration) Naaswalidndamuviung nezuaunng
a ° Iy Xaa o aa A o o y @ v
geNATIYNIAUaMAIEANNUHERREWY 2 38 Aa Tdnunlisunsndialil wuw a1 s

= 1% ° o o a = A aal .

wre [N g wiuimuInszuaunisganalaeianiy Ae NedWAwea (Business Process
Definition Languages: BPDL) i A1 ing waznisandiaues (XML Process
Definition Language: XPDL) i nnmnilssinnuasiidaeifinainuaznanlunisniuue

'
a a

nszuaunIegInansiesiinisinseiuiuime s
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. Stan B
v

(=
v

Validate
PO

PO no
wvalid?

yers

Transform Send
PO Motification

Import
PO

Sand PD
to Queauesa

C s D |

7U# 2.7 nezuaunieganansaseuludsmedudn [15]

U

2.1.8 METna (Business Process Execution Language: BPEL) [4]

o v a

nendna iWunimndndutisaunszuounisgana naendwaniuiinaauaunig

1
[ %

111911003 ef3as197 NAAFBALNTIZLINNNTFINA WNUINIAINNIE e IEuuea

ansouzrasn1Edng Ae iun e udanszuauA1de (Procedural Language) AANaifiu
a o 9 ao | = @ o= = . =

WEUNNANENTY (Flow Chart) inuthfiniuuadnazGaniiugeiialuu Welns uazetadinig

usiutlsAag nsvinaazludnandGes ) auay feglin 2.8
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<process name="FullTravelPackage” ..>
<sequence>
<receive partner="client” operation="getTravelPackage” variable="request” .../>
<sequence>
<invoke partner="airline” operation="getFlight” outputVariable="flightout” />
<invoke partner="hotel” operation="getRoom” .../>
</sequence>

<reply partner="client” operation="getTravelPackage” variable="proposition” .../>

</sequence>
</process>
717 2.8 Fivaten 1 ding
o 1 Y = o 1 a '8 v a Y & o dl
AMAIDVELINANLUN @ZNHW??UF’WW’W’}NLMQ?“’\’]HEL?EIﬂGLﬁLﬂ‘LIGLuWJLLﬂﬁ‘ﬁ]@ request

2
% a

antuAFenl9iuigesia getFlight uaz getRoom ANNAIAY gAVNEALAIAILL TS
. o o val ¥ < v v a o= | I3 = . o
proposition nauUlfeFanld aziiuldinanyunesaesdFanldimaaziduiumasias
dl 1 G| [~3 o= dld (3 o= dl o al o o =
wike widwdne ManFundume MHaaulunimieu nedwaniduiunimninsgiu

5WM§U§H’]MﬂT$U’]‘LAﬂ’]?@?ﬁ@LW?W315§UﬂW?@ﬂU@1§u@ﬁﬂﬂﬂﬁﬂﬂﬁﬁ]&i [14]

2.1.9 A lnuenig (Domain-specific language) [16]
= A4 9 o a o o
mMelamuenty Aa e ldunaN e TanIuuANIHIINITNINIg e
(Executable specification language) AW UNI RN NTUNUUTE TR L (Domain) LawW1y
B9 LU NIHBAAILDA LIRS %ﬂ%ﬁzﬁﬁﬁuﬁﬁmﬂ@mﬂgm‘ﬁmﬂ@ TN LA (YACC)
Feldas1esanas  (Parser) Wudu  Temsednuduntmnidsunsusialy  (General-purpose
language) 1 @1s9a190 udu N lamuienizeailunimdaniiuvzanisgdnam
16 [17]
uananin i lamwanzdinaduiunim il sunsudmdug dduane (End-
4, evamyd - . X
user programming) et g e lilansnsa@aniilsunsudneau szniminmueni:
daupnduteusesiimn  uavuansAdnilanty  (Terminology) 7ElEAWAL  [16]

piaaeinaiunisldunlasvizanimunAda (Scripting language) ¥t N30 TN TNLELATT1

N9 (Spread sheet programming) lagldn1euniaslinandisa umu
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2.2 LANAITUAZNUIRL TN LD

2.2.1 91U348 “Hybrid Web Service Composition: Business Processes Meet
Business Rules” It Anis Charfi et al., 2004 [6]

NuddpiiilauanIsLannggana eanainfanszuaunisgana Inaldniundng
NUUANTZUIUNNTEINA LAY TEUANNN9289 aspect-oriented programming WeNNZgsNa

3| (=3 a o dal v dl o a [ ]
aanuuuuediina (Aspect)  UAFBUUUNNITIANNT Lazuennggsnaeenududiu

= o P 4 A A o = a A =

(Module) ¥i7auagliiA LAZAT19LATEINBLND TINURALNAWAIILINALNTLLIUNNTEINALNB D

a Y o o Y

wameua ddeilidunisdesennimdng widrludeureanggsiagWmundssias

a
° Py = % o 2 vy = o A ~
ﬂqﬁuﬁﬁrJﬂﬂq‘]ﬂ’]ULW@Iﬂﬂm?ﬂ Eﬂqﬂuﬁﬂgﬁ‘]ﬂm‘ﬂ\‘]NﬂQ’]NgL?ﬂQﬂq‘]ﬂqULW@W@@NV’]Q?
% ] a o

X dysy o = Aa o ~ )
u@ﬂ@ﬁmuﬂ{]miﬁm@\??"JNﬂUUL‘W@WﬂﬂﬂuLL@"J AINAINNNTU ﬂV]qu@u@V]ﬂ{]LLmﬂzﬂ{]@’]Nq?ﬂ

Maulugtiume Haniinudasslddas e

2.2.2 9117]8 “Orchestrating Supply Chain Interactions Using Emerging Process
Description Language and Business Rules” Imgl Costello et al., 2004 [19]
a o dy o 6 6 o/ dl [~ dl . o % dl
nddgiiauetenulfiinateniduiATetlsaang (Rule Engine) inusini
AAYNNg Baleuluglnnmenfidnuea (RML) [18] Inegensduaifanaiaiiazsaiudanu
andidnuaaangizenld antiuardumngiunizan aeasey UsziliuReuly uaziieu
AN vuA s [ nsBaniumesia udu wenaniaeuiddedainaueirrasiia g iy
wilang (Rule Editor) wsiwezasiandrufilanglugt IF-THEN Gallangiaandudeuazufla
v o d’l v v = v dl [ % < < = v dl v
ngldanuan uenanig dsesdinnnufineiuiduiduueashnifae (XML Schema) Nyt
Aneudsaazegluglnimenfiuues uazsevineudaniurTeslszuaang liaiuns

euluglidume el

2.2.3 911348 “Web Services Based Execution of Business Rules” lagl R.
Schmidt, 2002 [20]

aniAseidin luenIslszNaananszuiunggana tnalinggsia sanduduimesia
muﬁ%ﬂlﬁ'ﬁmiﬁhﬂgﬁL%uiugﬂmmmﬂﬁuLL@@WM&WLWLM% (Header) 294
fanaulan (SOAP) Tnangazgniiaaufiiaiesuddnanatnans ] e inl¥ldfesd

irasuNdneAutnaanunsslsritangesATaaiag atglsinnngldainisoiieu

Tnesiesdassld fesynfniuiume fadu
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2.2.4 9117]¢8 “Integration of the Decision Table Formalism with a Relational
Database Environment” Iag J. Vanthienen et al., 1995 [9]

uAdeiiauedsnsiumsenissingula uazngaslugudeya tneausanun
(Schema) 284M13749 UWATAMNANRLSHNS lugudeys wenanildainauanisaing uay
n13msaaaell (Verification) m1sanissind@ulugudeyansidaeadsuen (SQL) gavine

a o z o dl A dj 3| dl I o o v o

deiiiauelrsesiialilslani (Prologa) FaiiluAsesiiedmivaing wily uazdnnis
paenTgsinduladag uddTsiaueastiuwIAnaneidde il I untaiung gsfia

nlfannunlawmaniy neunaziingliadedmasteld

2.2.5 911738 “A Domain Specific Language for Securing Distributed Systems”
Imel H. Hamdi et al., 2007 [21]

RS liduan = lnmrenn et ruarlauaANtWAY (Security policy)
luszuuuuunszane (Distributed system) i1 n13le1UIA (Authorization) NN3AYLIANNNT
N9 (Access control) AUNWLIENTT (Quality of Service) lusiu wlttnaninivualy
nmidesuluglaesnganuddeiduimuinennae FaaINInRgaLANNINFes uaL

o 1% . (Y% a o n:illp ' .;J a
ANdALEe  (Conflict) 2euiaungl@se  9uddeig1eInn eianunsondmanlauneh

¥ U4 ! d? ! ¥ 1 < a o dal dl
sﬁusﬁﬂuslmmﬂfwﬁmmm@m ‘ﬂE'NLLﬁ‘ﬂﬂﬂ’ﬁ:ﬂiﬂLNuL@lquﬂ@ﬂﬂun@ﬂuﬂﬂﬂLL'LI'LINWLW@\‘]’]‘L&

AuANTRAY (Security) Tngtanne TaseaFrauazAd I lun1enaamannz AL wiliumingu

2.2.6 94348 “MTrans,a DSL for Model Transformation” 1ag M. Peltier, 2002 [22]

k4
s A

nuAde it lamuanedminiuuulasiauuy  (Model) 284giduuen

anguuuunieliflugiluuuuile wu wlasaanalaezunsuainuuy (Pattern) wikelilifluan
dl [ % a o n;j o = . .

BULMIN RAY Rsinn#leTuea (Object Constraint Language) [23] w1y

ety Nddeddn s inmuangi i dnaFeuidn  uazuanslugly

¥ ] 1 < Yy | v A v % z// 184 =
dnladne aginglafimugldfeaiud@auniminmuenizlugidanues Asiudlddeed

u
¥

= ¥ dl v d” Y 49(
wugmmmmm‘ll@mm@mq Lw'ﬂmﬂ@mmﬂmmmu

X
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nTaankkuussUu

mddaiauesruudvivimunggna  Aldlunssuaunisgaiadaanisnenig

o

Andulawaznmiienunggsiavzanimiensaues (BRDL: Business Rules Definition

' ' [
=2 a o A

Langauge) a@aidlunieipnanisiaudseieaniuudy  uRsetazaadneananisnil

! £
a1 Ao a

ativeia Inedenshves Aosunanandnindinssfiesianiiiunggana wienaly

A o 1% = v a Y Y o i’/ a Yo

frinweduniadeullounan aqunsna¥giialddaeses  antiunggsiaasldiunig
o = i~

uilaslsiiiluumandsiiong (BPEL script) lnsumandsdnad ldazinaulugiluasiumaiia

TAINITONUTINAUNTTLIUNN NNz I LT eI aR e A

3.1 amilanungssna

£4
A |

nadeiliimuniwtennggsia  visenimdensaueatiieniuanggana
wazmsnesndula nrmndendhveaiiiuntwlnanizdmiuniuuanggsia aguu
dg/ & & dJ % =3 1 = ol 1 =3 3| 1
Wugures e endidnueatalsnausauninse] nendensaueauteuingy 3 ngu
AR ngNuinAMLAdeWaas nguuiniuAEaNggsNauaznguuinituuanggena el
-
AR ARSI
3.1.1  ngNwinAuundamiaass
1 3 o ¥ 3 a A 1 < dl 3 U dl o b4 3 a % 1 dl
naNuAnivuadeLiaass Ae nguuiniauinnuadeiiasseldun Reulauay
o dl P a v v < a 3| A 1 dl
nanseiniannn lungganald deviaasailumiieuuiuuuy (Template) 2evdauly
o ! dl 1% a v = ° dl o PR 1
Lazn1INITin tneneunazaienggsnasesinisiinuaenly uaznimnszinldnen uiu
[ A o a o o % a dl a o e A v Y v
wuuuvieudingavdwiuaiengana alaadnanitnelilsunsuwe fvisaglaangs
Aurtafianaznislaullsunsy andidnanunveenguuiniinuadaiiaasiuanslu
U < ° ¥ < a 1 [ b4 1 3 o 1 dl
nanuan A nguuinituuadefiaaseutiaiu 4 dezin 1Hud windvuausiusuuenla
(Condition template) winAuuALKULLLNNTNTENTll (Regular action template) witn

ANUANANTIN IUNTZN LAZUANANMUANITNFENNNTLNANINERE NI AZIAAMIL
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3.1.1.1 wannvuaLtukLuReuly
. o o A o y . v y
weinuuRanly ifuRenlanaisnsnldlungsne 18 udazuinwuuReulaas
Usznausdasfautlsdfuuse (Custom  variable) Aefnatnegii 3.1 ueunuuauly
' L me i d A N SN o eavs
provinceCondition HFautls%a province WauiuuuuRaulaigniindignggsia gldsies
AUUARIA1HUA1WTUWEL (Compare operator) kazANMiwAFaLLs 1 province =
“Phuket” Lilus1u
TuwdaziauuuuRenladetsznaufoaudinsiail
1) wiin conditionTemplate \uuiniivdayanaaiuuiuiuuNenla lHun sia
TauazAasLNe 399v1ylulenyistiog id name Waz description ANNATAL
2) uiin customVariables Avdayaressausdiuusdeionnn aailudowdsngld
% o o o a al 1 Y |d| dl A 1 dl da/ Y o
fasnInuasaiunsFaueuuazAn liui el WamenuduiuuRewleidld 19y
a dl 1 dl aAY Yoo v o o ?;/
ngasna unieuduuuuReulaainnsadlisaudsldvatasa Inadaudsisnnnszyniely
& o ! o o < X
me‘uLmeLLﬁJTLLmzm?mmmmﬂ customVariable
-3 . ¥ dl o/ o o 1 dl o o O a
3) Wwiin customVariable syydayainaanusaulstiuusenaziuuagoniiiunig
whraumeuwazatnafldUsenaudoadaya 3 atne THun sia dauaziszinndeya desey
Tuuervistios id name waz type AINANAL Uszinndeyavassoulsarnisaiils 4 dszinn
Aa ANEfNU9Y (String) A1UEAN (Integer) AnuaumAlad (Double) uazaw (Boolean) T
dd‘ 1 o/ [~ 1 dl 1 o/ b3 =3 dl o 1 1 ZJ/ v
nseinA1aessandnduA Rudueunafia anunsaldusin enum iwenvuaawatiuls
4) uwinenum grumluldifueesoudsUsunse dluAn enum  luwdin

)

customVariable §15aqldA1arnuin enum wintiuinanuuaA AR w915 ULES uiin

<conditionTemplate id="2" name="provinceCondition" description="Province in
thailand that the employee works in">
<naturalLanguage>The employee works in province ?</naturalLanguage>
<customVariables>
<customVariable id="1" name="province" type="string" >
<enum value="10" text="Krung Thep Maha Nakhon" />
<enum value="83" text="Phuket" />
</customVariable>
</customVariables>

</ conditionTemplate>

717 3.1 fiveteuiuutuRely
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enum Huanyistas value WBsELATUATWERAYTLAH text INBIZYNITUAAINATDIATTIL 111

! !
v o £ A 1

3 dl Y o o | o o KX A @ ==
paFaaeing i nuaafaul sy Lﬂu@qmmiuﬂ?zmﬂimmumLLuuﬂu AINLNN enum I

Hudedminifaldldiden uanvites text 3ufluTasenin uduamvidas value usvia
min %I\iLﬂuﬁ'1@?‘qﬁ'ﬁﬂﬁ‘zLﬁuﬁ@ulﬂuﬂgﬁqiﬁ@

5 wiin naturalLanguage sryisslaaluginimnassuans Judssleafilduans
Sewlrlunislausanizuazansanisiadula dezloalaeiiliacssneudasdefiass

o O a dl o | . . ” [ % o O a
AIALUUNIT LAZLATBINNILAININ LTY “The height is [operator] ? \upu Faantiunng

(321808 “[operator]”) waz LAFeIUNNEAI NNgadasiuAaul sl Funsainanlude 3 e

o

NNONLAASLAL M “[operator]”  WATLATENUNIEAIDINATYNUNUNATEFIALTNNNS

WReuWeuuazAzesaulsaaiunlne ldnuanau

|
=

TunsmnluniaNaulalfulsunanefia a16UIR9A AN RUAITLAZLATAINNE

o o o

ANDNAANNUSAUAAUSILLF11uAN customVariables TTUAS LAFAIUNILAIDINLINAY

b

uwnusaulsusnluudin customVariables 1ATaIUNNE A INNABIA AL INARY Fagil

3.2

31I7 3.2 Anudniusaasdaudsnnunataafldiulsyloaluglnimsssuma

Tasaai1en e luuin conditionTemplate wamissgy 3.3

31I7 3.3 Tasaai1aneluudin conditionTemplate
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3.1.1.2 wAnnuuALRULLLNNTNIZNA b (Regular action template)
1 o oI/ A 1 dl o dl 1 1 = 1
wluuuunisnsgiiold e ulwwuuRszynisnseving il ldnnsBanansseias
o A a = o Ty =3 a dl 1 =K ]
stununisnszinvisananssuinisszydaaululiddaiiaass WANANINLRRILLILNNS

nszinluriadetl azuunafeusuuuunisnsziaiallfsdaeenglugiln 3.4

<actionTemplate id="2" name="RecordLoanForReview" description="Record loan to
database to wait manager">
<naturalLanguage>Wait for manager approval ?</naturalLanguage>
<customVariables>
<customVariable id="1" name="catld" type="string"/>
</customVariables>
<activities>
<variable id="1" name="item_cost" type="int"/>
<invoke service="InventoryService" operation="getCostltem"
wsdl="InventoryService.wsdl" partnerLinkType="InventoryLinkType">
<parameter customVariableld="1" toElement="parameters/catID"/>
<result element="parameters/return" variableld = "1"/>
</invoke>
<return>
<parameter variableld="1"/>
</return>
</activities>

</ actionTemplate>

% ]

917 3.4 FRBENAUNULLILNIINIEIN

WHULLILNNINTZNY Lﬂuﬂf]imw‘i']ﬁmmmlﬂuﬂgm'w] 16 usazuduuuung
NIELMNIUUARIYLIAN actionTemplate
wuiuunsnszindsznevdae il
1) ufin actionTemplate sz1diayaifienfuuduuuunianazin Idud sfa Teuas
AaaLNe Tneseyluianvialian id name WAy description AMNATFL
y

2) uiin customVariables tivudeayaressautlsdiuussionnn Gadusoulsngld

¥ ° ! 4 1 o dl A 1 o dg/ Y o a dl 1
FAININUAAT 1A LLﬂﬂ’]‘J‘ﬂﬁ‘ﬁ’]’]LiLI‘ﬂL@@ﬂLLNLLLL‘]_I‘]_IﬂW?ﬂ?ﬁﬂﬁuiﬂlﬂﬂﬂﬂgﬁ;ﬁ‘ﬂ@ Tuniaua Ly
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o = Y o v o %4 i’/ =3 l;l % 1
nsnszinaunsnd tesaulsiiuanasia Tnasaulsisnuaszynieluniniuaziaudlsusas
ﬁfaﬁ‘zuﬁ’fJHLLﬁﬂ customVariable

Tnsea¥ranneluwiin actionTemplate sauEBLULNNINIn i uanssiagl 3.5

9117 3.5 Taseaiannaluuiin actionTemplate

LHULUULIe Ul sl UL UUNIINTENIRINN AR IR UAN 18 T ULTAN

conditionTemplates laz actionTemplates AMNAIALAIRI2EN UL 3.6
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<facts=

zconditionTemplates>
<conditionTemplate=. . </conditionTemplates
=conditionTemplate=. . </conditionT emplate=

<fconditionTemplates>

<actionTemplates=
<actionTemplate=.. </actionTemplate:>
<actionTemplate=.. <factionTemplate:=

</factionTemplates=

< ffactss

o ]

917 3.6 FNBENAUNULLILRBUITUAZUNWLLILINAGNIENN

3.1.1.3 ufinnmuananssulunInsein
Q‘I 1 o Y dl ¥ 1 o % a ! d’ o | o o/
annaiatenuaddnlunisniintsenausienanssnmnee denneuiuansy
AINUUAIAINAUATY Tanssuiannmagnialuuiin activities Aanssaluewddaid 2 dszinn
b4 U A U o o v a dJ o % < = Y &
leun nrshuAnduldfanisenissndulateinundaeudin return  waznis@enlddy
d’ o v

IAFIATININUAAREILIAN invoke WaNAINRANeULTAN activities #41N19DRWAN variable T4

1 |
=

o (2 | o al . =3 L a o
Andufaulsenizyn  (Local variable) nngluwdin activities Nanssuluni1snszni
senaudaaufingail

1) wiin activities L{uLAnNUII9AANIINTINNATBINIINILNN T Uiinfias
nanasiellduiluuinnagneluuing

2)  wiin variable A usqulsaniznafaluwin activites  win
i v = A o o & a s I3 o A @ o I3
invoke @1u13n8enuNaTiATessulndunimestesiumefia vsaidusaudaiy
HaANSANAULIFAa Win variable Usznausatuenvisiag id name type seylan Tauas
Uszinnsauis (String Integer Double ¥7a Boolean) AMNANAL HNEBINI9TEYANETHAY

Wirusiulsvinlaessyp luwesvsion value Assetnslugln 3.7

<variable id="1" name="item_id " type="string" value="ABC123"/>

<variable id="2" name="item cost" type="double"/>

219 3.7 Fatineudin variable

al
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1
v A

3)  whn invoke MUTAEEMNALITesIA Usynaudqananyistad service
wsdl operation Ay partnerLinkType duifludayananiusanisFanldiueiia win
invoke HWiN parameter Wazuiin result MNUiNNszywIaNaasuATHAG NI T LTSI 4

FNRIAL st lugli 3.8

=invoke service="lnventoryservice" operation="getCostltem”
wadl="nventoryService_on_Sun.wsdl"
partnerLinkT ype="1nventaryLinkType"=
<parameter customY ariableld="1" toElement="parametersicatiD "=

<result element="parametersfreturn” variableld = "2%=

<finvoke=

% ]

317 3.8 FnatiNaulin invoke

< o a IS I3 = A < .
4)  ufin parameter NMURANIINLABFIRILILLTAFIaNTENTALILAN invoke
a 4 o/ dl 1 (=] a '8 | o/ o 1 o

Wdmeisessryfaklsnazdailunisiimes Ingaallusulsdfuusareanisnseni
(sx1fneuenyistian customVariableld) vsaiflusautlsianizivasuin activities (szyfae
WaAVstag variableld) WaNAINUNIIHIAB5HAEYLaANTTAE toElement tNARIMLATIAN
we9manlsaziua ity element lazeannsiinefaadduimei@a n19seyml luLenms
a a‘dy ya s I's .
dosnldtunasdiandwng (XPath expression)

5) AN result AMUBAINHARNENIFANB LA daz N Ll uAqwle
N1z Ndale danadnwsniuainisannllldlufanssusaldls windlwann3has

N o/ dldl £ =3 o/ 6 aa L dl 1

variableld 7ryUAALUTLANIZANABINITALNAGNS LATLaANTLE element LiNBszYdNAY
A o va & I
AanN element AUBINAANS Iae ldRNA@NTNIE

6) uwiin return vinutidnuuadnazAnAtressaulslandullginggsian
=l o (=3 v < d! L% dl £ A v £
Fannisnszin neluiindsenaufaawiin parameter T9eyAaKLINABINNIAU 1ABINIT
N 1 o dl o aa & . Y v A 1 o o ' o
AUl slan NN Intszyueny3tian variableld uardnsAaIn1sAUAAAKL9LFULFNYIN

Tnesyyuasvsias customVariableld fasnatinalugili 3.9

<return>
<parameter variableld="3"/>
<parameter customVariableld="1"/>

</return>

% ]

2171 3.9 Fae1euiin return
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3.1.1.4 WNAUUALKLLLLNINTENNEUFUFaNA1319eiat

=

a | Sy v = = 3 '
WWNVIﬂ@quﬁu@QuVIQEQVILﬂ?;IfJ?.I‘ﬂ\‘lfJ’Wﬁl??ﬁﬂﬂ’]?[ﬁlﬂ@lﬂ@@’]ﬂ’ﬁ‘ﬂL?Hﬂlﬁjﬁﬂﬁ"]\?ﬂ‘ﬂﬂ

o

gadunisenissindulaauls lueuideil

AUNINITTNLBINGFINAAINTDFENATE B

TnendanuruluLNIINseindmiuEananseeian A3y 3.10

<action id="3" name="Subruleset" subruleset="true" description="Call other ruleset">
<naturalLanguage>Call sub table</naturalLanguage>

</action>

dl I o o o 1
gﬂ‘VI 3.10 LHWBLLNITNIENIATNNTULTENATINEBE

WELLLLINNINIZANTRATNANUAGLEILIAN action FiWLALIALLNWLLLANTNTEANR L
wsFaanuuALeANILAF subruleset 1lu true  WAZUANGNALNENUTAN  naturalLanguage

1 o

wintiu Tdfsaulsdfuusieusiasinale Wawsiuuuuiigniaendngnggsia Jldsesszynig

N19ARAUIANFABINITTEN LATNITIHIADFURIAITINITHAAL 1AL

3.1.2  NguUANAVUALIANGFINA
1 < o a o ¥ dlo a % < dl v o
NANWANAUUAANFTAAN NN AMUALIANAFINA Usznausiauini ldiuun
WANgRINa nPasna Reulauaznisnszinlungtiy Awhetedasnagnelugdi 3.11 wend
LENARNITBINANUANAMUAEAN)§INAUAAILUNIANLIN A NENWANAMUUALIANSFINA
dsznausauingsil
[~ A a dl Y a dl dl 1 o |
3.1.2.1 win ruleset Ae AN gInaTalsznaumdunggsnanineqdesiu uiazng
AuAfIEuin rule Win ruleset Nuemvslos name fEyTaLIANGFINAUTOAITINNG

o 6

snaula wenvisdas loop Awuadnlmmnggsianteuuuusudvivell Tnaduenyizdos

loopFix ANPUATIRNWIUTALLBINITIUTIINT BUULANUIUTDLANEFIN (LORANTLIR
o o = [~ o v dl dI [~ e
loopCount fuuAANUINIaL) visalluuuuimuasaaRauladasyiyluuin loopConditions
3.1.2.2 win loopConditions MutMiLRanlananuAIa9NIsugn Az
Jeulunvuasaguinsaaiunig
3.1.2.3 windoaiiunig  ssyAuazsaaliunisFaumey  AglEnmuauisn
wtlsutladnreedanlamel 7 Uszim  1AuA  lessThan lessThanEqualTo  moreThan

moreThanEqualTo equals notEquals Uay between iszinnaasuingoniiunistuas iy

o 0O a = al ¥ o | ¥ ¥ o o 0 a a |
fantunarauaungldnmun 1w dFldiuuesaantiunisFaumeudy “more
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<ruleset name="discount_book_rules" loop="True" loopCount="7"
loopFix="False" >
<loopConditions operation="and">
<lessThanEqualTo id="5" order="6" paramld="4" leftld="4" rightld="7"
excludeleft="False" excludeRight="False" />

</loopConditions>

<group id="1" name="A" description="for customer A" />

<group ... />

<rule id="1" name="rule_1" groupld="1" default="False" order="1" >
<conditions>...</conditions>
<actions>...</actions>

</rule>

<rule>...</rule>

<returnVariables>
<returnVariable id="4" name="discount" type="double" />
<returnVariable ... />

</returnVariables>

<customDtParamters>
<customDtParamter id="1" name="product_category" type="string" />
<customDtParamter .../>

</customDtParamters>

</ruleset>

77 3.11 st ndianngqsnia

[

than or equal to” whAnsaAiIuNtazilulszlnn moreThanEqualTo Husuw Wing
o a b2 aa rvd”
AdLNNTUsTnaUAae e RN It AYE

1) wemn3tad paramld WukenvizhaANaN9IanIs i e f189m151901 T

Andula Tunsaunniaimeignldiiuteula
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'
o ¥ =K o

2)  WaRNTLAR returnVariableld LWwaANTHIANENDNAMITHAANTUD

'
A o

o a = o & Y @ dl ¥ aa rd” % 1
pnsenissindula lunsdlndoudsnadnsgnldiilutenls  drdlueavidoftudaasldd
wamyishas paramld Tunnansednuiiuiaeai

aa ., A 1 dl 17 1 3
3) WARNTUAR rightld AB mm:q‘lﬁmmﬁm bW 781 2.5 “bookstore” true
Jluwsiu Uszinnaesantuetjiszinndeyazessiouls
4)  wapnatas lefld TaesinlduamnidadiazilAdeniuwanydias

A . 1Y o | v o (1 o o a |
paramld %38 returnVariableld witnsauLsluteyatdszinyniaaauazuinsaniilunigiiu
between wampnatae leftld azifluAisudsuassanilun1aFeaiie e between 11w
ffldimuaReulason param_1 1w between 10 and 25 A1 leftid axiily 10 wazen

rightld aziilu 25

1
6

5)  wamn3dal  excludeLeft WAz excludeRight T lunstiuingn

1
! oA

AWMLY between 3TyUdNAINIBLAIUT1ELATAIULINBY between AvgnIInluy

a

4ﬂ| v A 1 o o % aa L 3| =X ] % [~
Reuladaevdald mua1sy druesvisdad A True vmnana ldsan wadndu False
= 1 v o dl v [~ aa L

NN 393 LY SnnvuaReulufog param_1 i between 10 and 25 WaTLaANILG
excludeLeft \lu True wazwamnatan excludeRight u False Waudasuiinfaaniiinnns
aanudumeuluazunieie 10 < OrderSize And OrderSize <= 25

3.1.2.4 uiin group WNUNGNT8IN§INA Haudnngunggsnanelummanggsnia

3.1.2.5 uiin retumVariables {fiun1afmasngldaiunesiannnesnisnenig
FRALA WAaTWIIRIRETNUUARQILAN returnVariable

3.1.2.6 win retumnVariable uEniusaulsnadnsreannsanisdndula

I < v a aa - o o di b4

analuauin 1 Huaavstas id name type MuuAsia 38 wazilszinndeya

3.1.2.7 ufin customDtParamters LALNIIHAD TN AT ULBINTINNATDIAITI
NIFAARKLA WAATNIINHIRAINIMUAALEILTAN customDtParamter

3.1.28 uwin  customDtParamter  vinutihfunisdmeingldaismuesaas
A1379n13Feaula Teanaivatauinls Auemystas id name type AMUUATHA TR LAY
Uszinndaya

=3 A a 1 v dl o dl

3.1.2.9 uwin rule Aa nggInaudazng nelulsznaudiaRenlawaznisnsein s

Manumagnialuwiin conditions waz actions mNAAL eReulauaznisnseiniumion
a o 1 1 dl o dl Y & a

n3tifineting (Instance) TasudnnuuRaulawaznisnsevinnseylulvddaiiaass

Tnseairanaaluuiin ruleset aegusuLLLNNINIZRMAlLuansfagy 3.12
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317 3.12 TaseaFeneluudin ruleset a9unNLwLILINNINIEATIR L
3.1.2.10 wiin conditions uwiinfiivReulaianunveanggsna 1 ng waziduuin
gnueauiin rule n1eluudin conditions Huiin condition waneuiin Assatnelugn 3.13

TnevinldSeulalunggsfaenanuiiuntsuend (And) viseeas (Or) ruatnalafld wsilu

[y
a o adA

deiReulainnlusiazngganasesueudiviressiiuednalaeenmilavintiy - &9
AMUUARIELANFIAHLNIRAIINE (Logical operator)

3.1.2.11 WhnFARUNNIAIING A8 WANANINLANITANLNLANIATINEG  (LAUAYIE

o\ 1 dl ?/ dl (-3 da/d A =3 (=3 % dll

a0f) sxudeRenlaivinaluniieng uiniil 2 Uszinn Ae win and uaz win or tnReula

FaNUALAUATULANFI AL ELNNIAIINTaLdluuAin and dreastuazifunin or uAniiidlu

3 3 L < [ < . = = @ Vo

wingnueuin conditions Aeluuinisznaudaaudin condition HunuRerlaLaziLeA

4 o oAy de 5
NendesiuReulantiuunlaedld
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<conditions>
<and>
<condition id="1" order="2" conditionFactld="2">
<lessThan variableld="1" leftld="1" rightld="43" />
</condition>
<condition id="3" order="3" conditionFactld="3">
<between variableld="1" leftld="5.25" rightld="54" excludeLeft="False"
excludeRight="True" />
</condition>
</and>

</conditions>

911 3.13 Faasinaudin conditions

al

1
a @ |

3.1.2.12 win  condition  WIULANNALANIR969 1 TUFULAILAZ A ATNT
\WEeuay (Comparison operator) LW “Nanndnwindu 25" iludiu Seiflddeannun
(Assign) AN189FRLLT (W “257) wazfaadiunslTeudey (@Y “Nanngwintu”)
[ % 1 o d? 1o 1 dl dl dl dgj% =X aa c e
AnwouraesAsulstuet fuukiuluuNeulanReulaiidnedsluwenyistios conditionFact-
Id ANANLAZFAIAIHUNNININUAAILWANFIANUNNT (Operator tag)
< o O a 1 o O a = dl ¥ o %
3.1.2.13 uWinfamiiung  syyAtuazsaaiiunafaumey AglEnuuauisn
wtlsutlasnaeadenlatel 7 Uszim  1Aun  lessThan lessThanEqualTo  moreThan
moreThanEqualTo equals notEquals Uaz between iszinnaasuingomiiunistuas iy
o O a = dl v o 1 % v o o O a = [~
famfiunisBeunaungldniuue W dgldnnuasasniuniasaudaudly “more

o

than or equal to’ whAnsaAiuNIazilulszlnn moreThanEqualTo Husu Winga
o a b aa rvd”
Atiunislsznausatuenyisiameatl

1) wamn3tas variableld Lunennidasnenada id wessaulsAuinga
ANHUNITIEL AT

2) wasvistas rightld Aa Asyylaadld 1w 781 2.5 “bookstore” true Ll
y X " .
AU UszinnaesAuegssinndeyaradsiuls

-

3) wamn3tafd leftld  IaadinlluannddofddarlA1aaafiunamnyidng s
variableld witaaulsiludayasianaziinfaniunisilu between wanvisiag leftld
| 1 2 2 o O a = 1 v v o 1 o
azifluArduinaaassaaniunisFaumay  between 1w g ldnMunAa98ouLls

OrderSize 1 between 10 and 25 A1 leftld azifli 10 wazAn rightld aziili 25
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aa

4) wemv3tasl excludeleft wa excludeRight T lunsalnuinsanniiunig
iU between srysAaud uEtLaTAIUINGEY between AzgnsanluRauludae
= 1 o o v aa e a [~ =® 1 % [~ =3
yrald MNASL A namnatas HA True uuneaDe Tu9an wrdnily False uneda 994
Wil D1NIAUAANIBIFALLT OrderSize  1ilu between 10 and 25 WATWAANTLAA
excludeLeft 1ilu True wazuwamyn3tas excludeRight wlu False Hawdausinfamaniiinnng
aanuiuRanlaaziiang 10 < OrderSize And OrderSize <= 25

Tagaai1ennaluudiin conditions wamamsgy 3.14

3117 3.14 Tassa¥wnieluudin conditions

3.1.2.14 uiin actions tuuAinifiunisnszinvianunreanggsna 1 ng waziluudin
anaaIuin rule Aeluuiin actions AuWin action aNBuAn AusazuAnLiuAIATasiU

o d! o Y o o 1 v 1
nisnseiaanmualage ld Aesinatnafuang

3.1.2.15 wiin action iluuiinfiiuAtmessiaulsiliuussnasnisnseyin aslinanalu
dnuldtaiaasadnuiuiuunisnseyinazlmulsliuusdenflddaanmunan  wasvsdas

. ' o A a o X | oA X [ <

actionFactld seyHBLULINNINTENMTULLLY8ININITNT UFazANTIRAMBARELTN
variableValue

3.1.2.16 win variableValue MuHnnivuaazessiaulslfuussaesningzyin &

an - dl ! o ! o 1 4 oY =3 2 o

waevistnd id WeszydninuusAaessiaulslaresuiuuuunisnssyinlulWddamiaase A

Faaeinegilil 3.15 wiintlanunsninuuaaild 3 uuy Ae
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=actions=
<action id="6" actionFactd="g" order="g">
=wvariableYalue id="1" value="77" />
=wariabletalue id="2" conditionF actld="2"
customariableld="1" /=
=assign actionResultld="3" returnYariableld="4" />
=faction=

<factions=

91l7 3.15 Fivatineuiin variablevalue nnaluuiin action

1) SvuaLliANAYT 191 25 “Bookstore” true Lludl nnarinmusminlng
szyAn uuwenvslos value

2) Muualaed1989D9AII89NIIRIADSIRIA1T19N7ARARlA  Bulu
wdimesannsulsfuusiaesiteuls nuunlagsey id rasidewlauaziusfnaue
AN3LAG conditionFactld WAY customVariableld AINa1AL dawasdmeSuwuLNMue
Tnagflinvunnnsuanv3das dtParameterld

3) Nmualaadedeieiulinadnsaasansenisdndula nmualaassy
id 284AREILARANILAR dtParameterld

3.1.2.17 uin assign A uATI ez HadNER Ldannn1sn st mun

Wifunadnssalaresmsenisiadula Jaudfin assign ey Tuegdndldfiesnni
naansaan1InseinNn ldvzeld  wemv3has actionResultld AR id URINAANWSANNNNT
N3¥N WORYISLNA returnVariableld Aa id m@ﬁwﬁmwmmniﬁmﬁu%%'qmmﬂﬁﬂﬂﬁazﬂﬂ"ﬁw
fizun dmeemssindulalugluesia

o

Wdipnggsiatszneudaenggsfaaies)  nogenanduiusiu  usaznggsna
tsrnausaNaulanaznisnizny  deniannwEuLuuRaulawazusuuuuniengznn g
73 < a
VEEEN

Tasaai1ennaluudin actions wamnamagl 3.16
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2119 3.16 Tpseas1anialuudin actions

U

3.1.3  nguuAinAMUANg3INA

ngnuinAuAnggsnauthfivdeyamanggaiaiounn  sauvisdayaniaaiy
IWddowaasendaielnemanggeia  Indiganggsfauaznisutivuonngiannggsna @
o 1 dl T & = ! (<1 dgl 1 @ 3
Fageelugln 3.17 endiduarunreanguuiniiuanslunianuin A nguuAniuAng
- v s o X
ganalsznauseuinasil
1) wiin businessRules \Juuiingnaeslnd iivdeyaiennresszuunggsna g
a 1 Y < a 3| ¥
\aAnggsna wuanny wazlnddaiaass s
2) uiin category WRNHIANLABULAN]FINA IAEUTAUANUNUNRaNInny e
FVIFLaf name uaz description F¥LTAUATATLITLNEATNAIAL
3)  wihn facts wnulnddaiaasanila g aeluszuuaianldvaneng asnglsfniu
= a v = Y @ any = sy as &
whamangganadnNisndeieinddemaasalfinasuiialdiin Juasvidad name uas

, A4 Ay o o
location sx1jTauazae Wan1NA U

<businessRules>

<category id="1" name="Discount Calculation”
description="Discount calculation of goods” /=

<facts id="1" name="factForDiscountCalcution”
location="predefined_facts_discount_subactions. xml" /=

<rs id="1" name="discount_book_rs" location="discount_rs. xml"
description="Book dicount policy” categoryld="1" factsld="1"
bpel="discount_book_rules_1.hpel" /=

</businessRules:

9171 3.17 Fatislvanggania
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4)  wiin rs unuullamAng9na wenvistios location sxyae lNAMALIEANAFINA Le
aa & dl el dl a dg/ i’/ o 1
vstas bpel sxyme INATIWATIULAINIANEANN§INAY BanaINTudTTyINIANLuaL
ddaiaasanlduannggsiadaauwanvision categoryld uay factsld AINAIFL

Tagaai1enneluniin businessRules Lanimsgy 3.18

71I7 3.18 Tsea¥en1eluudin businessRules

32  anilnanssuszuy

dl % 1Y Y a dl 2 a o d” = ol dl

el ldamimdnlanggafianuansld  ewddelieanuuunimienshuesiive

a a dl v o raI/

wanangganaluglueanimsssnf (Natural Language) delndiaesiunisuyweiiall
Tnefldasanggsianiuesesiiaussounsnninggsia (Rule Editor) Teainenguunugiu
1esdaiiaasalulnddaiaass (Predefined Facts file) WalfinnunReulawaznisnszini g
Tungld  antungazgnifiuaslndnggsia (Business Rules file) uazlwdlaanggsna
(Ruleset file) uazgnudaafulndlimaluinengn vvlnddaiiaase Wdnggsfia uwarlng

o

wanggsian uafaanimlenffues svuunisimuInggenalsenaudion 8 dqudiAty

o

gL 3.19 Asaazibansiail
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717 3.19 a9AUsznavvesssLLdmMFLNIIRIMLINg §INA
3.2.1  pseseuITunBnIainggena (Rule Editor)
dl A a 'S a 3| [~ a o . . o o L4
wizeadaussainansninggsnauivuennandu  (Web  Application) &1l
v a e v o a ?;/ dl o dl A da/v
wnamsziaine  au  whlauazdpnisnggsnasuisdenlawaznisnsein  irsesedid
amnInaiemsansnaulaanRenlanglitiivun  dagd 3.20 wenanlideaunsg
° ¥ dl A dgl ' 1 dl o dl o
FI9RALAMNAININTEIRNI WL iesesiiatazdudeyanaaiuRenlauaznisnsziinann
IWddaiiaasawazuaningganalugtnimisssnanfnie W daunsoudlanggsiausazng

AagLn 3.21 ;eazigeansidiAsealiaussinEnninggnassunelunianman <

717 3.20 wFaeiaLsIUNBNIDINggINAUAAIANINNRRAWA
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dl dl A a s a
a‘ﬂ‘V] 3.21 PATENHAUTTIUNTNTNI DTN

3.2.2  FaaianggIna (Business Rules Genenerator)

A Y v a A A a LS a ¥ o % a o ]

Waffliadanggsiaaniesesiiaussanansninggsnauds seadanggsiaaziuin

a ?.’/ & a o K v dl o a Qo// 1 dl dl &

npgananenunadluvfannggsiauasiuindeyanaaiumang et Wy de Jalnd

a o [~ 1% c a dl < v dl [ a 9;/ v dl v
wanggena Awssene dwsu adlulndnggsiaieivdeyanaiunggsianuld Wedld
v A o o v a ! ¥ a s ! g
siaennagng vivewdlanglunieuds faienggsiaazenudayanggsfiaaniidivanil an
wanung lluwaresioussoundnaninggana  meazaanaaiulWdaanggsiawazingng

93nAaznNaN9 luN18NAY

3.2.3  fauasdina (Bpel Transformer)

o Y

o/ = o v A a % v a dl o [~ ol
paudasdinanuinniudeyan)gsnaainfaaienggsna et sl Inad

9

A Y ~ a A A a - a A o~ a -
LR LN@@‘M?NM?@LLfﬂmﬂgﬁqﬁ?ﬂ@mﬂLm@m@‘]_lﬁmﬁﬁﬂ?Mﬂgﬁ;iﬂ@ LATANHAUTIUNENTIU

nyganaavdediayanggsnangnuilanndesaaianggsna qavinesaainanggiaazdedoys

q

a Y o = 4ﬂ| % A o a zj/ a
nggsnaliaudasting ieafwviseudlalndlinaresnggsiati saav@uanisulasay

A lugaulnading

3.2.4 lWddawiaasq (Predefined Facts file)

1
=

ddaiaass Aa Idiondidunaanszydamiaasalaiun Saulawaznisnseing

aunsnldlungaaiald Tnaseyfaantmdenffueannguuiindtuunderiaasemananaly

L%

¥ dl 1% Y (=3 a | A 1 dl o
adafuan Iddeifaasudumiauituluy (Template) 129@auluiazni1snsein ine
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<conditionTemplate id="16" name="Province Condition"
description="Province of thailand"=
<naturalLanguage=
The pravince is [operator] ¥
</naturalLanguage>=
<custamyariables=
<custamVariable id="1" name="province" type="string" >
<enum value="10" text="Krung Thep Maha Makhon" /=
<enum value="83" text="Phuket" /=
={customVariable=

<fcustomariabless

<fconditionTemplate=

717 3.22 sedsuduiuuRenlalulnddemiaass

1 dl % a i’/ ¥ = o dl o a‘dg/ Y1 1 |
ﬂ‘ﬂ‘LWI“’Q5’&‘4"]\1ﬂ{]ﬁ?ﬂ@uum‘ﬂﬂﬂﬂﬁﬁ‘ﬂﬁﬂuﬁL\‘]‘ﬂ%l‘ll LL@%ﬂ’ﬁ‘ﬂ??ﬂ’ﬂuiW@uifm‘ﬂu Wi suuLLu

[ a [

A o 1% a = a o o A v PS4 @
wdaudngaudmiuaiienggana mlaadnanalaeldsunsuuaivzaginaufiiuiy
- o 4 e -

iafiauaznindaullsunsy e Reulawanssiedld azuanaluglilsslaaniwnsssuans
aliyldidnladne Fratnafegilin 3.22 iludaadsuduiuuReuls AnuunReula
d e e od a o ae o dd a4 oo o -
Neafudandangndwinau Fsautlsninendehe siadandn uasidsslannimsssnans
= . . ” Y @ A % | [V
Af “The province is [operator] ?” ddaiaasatsznausae 2 dau taun

3.2.4.1 wdnuuuReuly

winkuuNeulnduteulaniainisaldlungsiae 14 Inaluldddeiiaadanile

= ] dl ¥ o ] ] dl ¥ o o !
annnsadueusuuNenlalinanadu udazuiniuuReulaazlsznaudaafoud sl fuusia
(Custom variable) 111 weluuuLawla provinceCondition NAawLsT8 province LHg wei

Py d” a 1 ! a 6 ¥ Y o @ o a = =

wuuReulaigniiadngnggsia lddesiauuasaaiiunisiliauiiey (Compare
operator) kazA lELARALLS Wi province = “Phuket’ {lufu wanainiuauuuyusa
N1E995NeA (Natural language) aqwansRaulaungldlugldsslaaniwndannw

3.2.4.2 WHULULNNINIZNN

weluwuunisnszin lunisnssinnanunsaldlungsie 1 Inalulnddaiiaas

dJ = 1 o % o a o o | dIQJ Y v o
Mu\‘i’&’WN”I‘J‘ﬂNLLNuLLUUﬂ”I‘J‘ﬂﬁ‘z‘VHiﬁM@’]ﬂ@u N[ﬂqLLﬂ?ﬂ?ULLMQVIHI%M@QﬂWMuﬂLLZQ$
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ANEFTINTIRLT WAL AULN WL LRAR 1Y LHWMULN1NTENH 2 Us2nn Af WEULLLIANS
n3enin 1y LATLEULLLNINILNIANUSUEENANT9sas
1) weukuunisnsennviall Aa wluluunszynisnszinladldnsizan

] o A a = o 4 (=3 a o
ANTINE DL ;J“]JLL‘]_I‘]_Iﬂ'?‘Jﬂ?:ﬁ‘l’]’]ﬂﬁ‘@ﬂ@ﬂﬁ‘ﬁ‘mmﬂ’]ﬁ‘?zuﬁjﬂL@uiuii/\l@?.l@ww@ﬁ‘ﬂ [AMERFRA N

[%
a v aa

dsznavdaananssnsne] dinnuiuaifduainuuasangauasy Aanssnluguddeid 2
tszinn 1own n1rAuAnaullamnanisindnla wazn1r@anlddumesia Inaianssu
o 1 o o 1 dl v o | a I's = [~ o A
anunsntirAressaulstFuuseangldninue snflunisdwmesaesnisGaniiutiesia vise
AuAnaUllgannsanissindulals
2)  WEBKLUNIINIZNIANMEUBUNRANIIE D LEULUUNNINT RN RAT L H
faudsliuustausiadnele ewiuwuuiigniaendngnggsia glddesszymisenisindula

ARRINITTEN LATWIIRLIADFIRIANTINTFAAAU AT

325 ldimmnggsfia (Ruleset file)
Wfanngganadulndiendidnueaniiungganalugtnimienshves nquuin
o a dl 1 o Y dl % dl Y v A a tﬂl A
AnvuaLEangsnatenan luiatenuds e ldaieseuiilanggsiaaniasesiie
a L a a o R rn:gll dl & & dl a
ussounBnIndnggsna  nyganaazgniuinasliall  Tneuillndazsifiunilaannggaiaann
dl v a A dJ [ d“l v a oI/ v o 1 v o 1
wilapnsanssndula vsantslndsantisnsenisdndulativies Avinetnafssinetngly
o R y . .
7 323 msennsdndulatie “discount_book_rules” isenausnengsne i ng

“rule_1" Wl94F1

zruleset name="discount_hook_rules" =
=tule id="1" name="rule_1" groupld="1" default="False" order="1" =
<conditions> .. </conditions>
<actions>. . <factionsz
<frule=
“mlex. < frule=

<fmileset=

771 3.23 eeeWdlanngganazesnisenisindula
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3.2.6 IdAnggsna (Business Rules file)
Wdngasiaduldiend Suuean@audoanimienshves  nguuiniivuang
a d! 1 o Y dl v ° U lﬂl 3 v a ?ll/ zl/ ¥ lﬂl o &
genatenaaluindenuda  Muihafiudeyamangganiarioumn  sonnisdeyafasivling
v (=3 a dlﬁl =X a 1 1 a v Y dl % =3 4
foiiaasangnenslnemnnggsia waznsutivnaaugaanggsia aindadenudaaziiuls

dudazlifannggenanenisaangganaseniianisanisindula  wsluszuunisimun

¥ =

N§Ina a1alNINNIMA9N Asiuassiasiinaiudeyauazanduiugaasnnigald

dl o v a dl ¥ A <3 . a da/ulz
WWaNNIAANITANTINNTFARL]A SN?IENZWI'J’]LﬂUIuiW@ﬂ{]ﬁ;ﬁ‘ﬂ@uuuLﬂ\‘l

U

327 Walwmausrdussanaiuieiia
\NangganaaniAsesiiaussansnsninggsnagniwinasidiaanggsiauds 6o
= o v a dl Yo o v a % e dl o
wlastinaaztindeyanggsiantaiuainsaianggsnaniaiivdng Inauilalndima

[

=< a A oK o = o Any A = ~
ﬂ@ﬂuﬂLsﬁ[;ﬂﬂ{]ﬁq?ﬂ@ﬂ?@ﬂuﬂm’]ﬁ"]\‘]ﬂq?[;ﬂﬂ@u&lﬂ 1W@ULW@W1®LN@@’1‘L&I®Hmeﬂ%&lmm@‘u

a o =

WA (BPEL engine) mmmv‘ifmulugﬂLf‘ﬁwnfaﬁmﬁlﬁu?miﬂgqiﬁ@ anAdeiFenifu

Lm@ﬁmmiﬂ/\lﬁﬁLwaﬁuﬁmﬂmmqmiﬁmau%dﬁL%‘]_nfﬁ@ﬁaﬂgq@ﬁ@
atislsfimunianndlinaasineniluphinmeRaléfy  Feedlndussene iy

mofia (WSDL) dedeugnanmussenaiugedia Wdilszymuas@unuaciiagreaiy

N v Y & N ¥ 1 & a‘d’l ! dl = Y @ o= Y o ?;/ dl 4
LIRTIR QL‘J‘EﬂI‘HLQ‘LILsﬁ‘ﬂi‘fmlﬂ‘ﬂ\‘i‘ﬂ”Iu?.l‘ﬂ&l”@@?ﬂi‘v\l@uﬂ‘ﬂu‘ﬂ@&ﬁ‘ﬂﬂqﬂjL'J‘]_ILsﬁ‘ﬂﬁ‘Q@iﬂ Aatiiine b

a

psnesndulagnisanieulugliduge Manaunsaliuinisldanysnl  Aediesd 2

=

NANAAT Aa WAt nwanasWaussenaiumasia

o

3.2.7.1 Wa&usseneadumasia

A

dussenaivmefHadoudfylulidusseadvgedia Ao dssinndeyazed
NIHADT LA HAANTIAUILLTRFIE TIN1UA IUduanNdIENLaadANT F9N benataluum
Add1nn9nIeanadulaar v dinefiaziaLlsuadnsuasnnanisinaula  iadag

gnuazgnutaadulssinndeyad niunis e fuavHaans1a iU FMARINANAL  LTU
f1mnsangsndulannuauAIudaliniRmes timeOfAmiVal wa product_category 4
aevsulsargnazy luadus ludaureslssinndeyareanimlinesiiumesis Tne
ﬂﬁ‘:mw%’@gmmwwmﬁLmaaﬂﬁ‘uLm@ﬁa Ag Standard_Shipment_Rate_ParamType Wae
dszinndayarainadnsiiumasia An tandard_Shipment_Rate_ResultType SanaAus
price_per_shipment price_per_item WAL price_per_weight ﬁmmnmﬁwﬁmmmmamaﬁ

o

Andula Aesinatruendiduuaaapnnlugln 3.24
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doudayadululid wu Tadumefa nieadiu usi azgnaiaTeuwaziaues

3anssndula Neguevdumedanivuaiilu localhost uaziuualildllsinaaa HTTP

<schema>
<element name="Standard_Shipment_Rate_ParamType">
<complexType><sequence>
<element name="timeOfArrival" type="integer" />
<element name="product_category" type="string" />
</sequence></complexType>
</element>
<element name="Standard_Shipment_Rate_ResultType">
<complexType><sequence>
<element name="price_per_shipment" type="double" />
<element name="price_per_item" type="double" />
<element name="price_per_weight" type="double" />
</sequence></complexType>
</element>

</schema>

917 3.24 FratrvendidnnasapunTulndussenaiueiiaainaisanissindula

Tunnsfudsdaya

3.2.7.2 llddma

dtwadlsznausdadanan If-Then Teusazdanainununggsianiieng Rewla
agludauudin condition warnisnsziinatludiuuiin sequence Asdatinglugiln 3.25 ng
adlnatmaisuaziesnfsil

1) WIHReTuATNAANTIRAILLITeIIaNg)35NA

dl ol ¥ é{ o o di [ ! a c v a 14

e WaTimagna¥wivazilseniadaulsaassioiiasesiudmisdimefaingEenld

waziiunaansnazdsaunatll  Teedssinndeyavesisgidulinunaduneluiadalng

LTI LTAFIANAUUNTIN
2)  MINNIUULLINTITDAUTANSFINA
dl a | o = o uI/ . ?/ a i’/ 4 ]
Waanggsnautlasdulndimaasinds while Aseuvivaangganauuly Tudou

o o

Reulrreanisauinaueg AuAnwEnIAIMUATaL Al
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<process name="discount_book_rules_1" >
<if name="rule_1">
. = o .
<Cond|t|on>L\7@u‘Zilil@\‘mgwwu\K/Cond|t|on>
<sequence>N13N711789ng7INTiN</sequence>
<elseif>
. o ~ .
<Cond|t|on>l,\7@u7i/i/@\7ﬂgi/lﬂﬂ\7</cond|t|on>
<sequence>m?ﬂ?zﬁwmﬂgﬁﬂmdsequenc@
</elseif>
<elseif>...</elseif>
<else>...</else>

</if>

</process>

2119 3.25 Faasing At inanlsznausnadaniny I-Then

U

e syyswINIRLNLLAEAN  Hnsaigdaudsdnivtiusen  wu souds
countLoop WATANUUARIGENFAUTIBSAIULSVINALS WINTeL IWelmANgTNALITNIaNAATY

=X I o ] o dl . o | = 1 ZJ/
1 99U AsauefuLsas 1 dmiuReulazes while fnviunili countLoop > 0 iieNIviNT

a o % ! o o dl o o o 1 4 dl
LIANSFINARENWIULLLIWTIUNIMNUINUIUTDLNNIUUA m\‘lmﬂm\‘muﬂugﬂw 3.26

o AuussaRaulalaaldsnlsnadnsuasnisenisinanla ngulagtly

= o v a e o o rdldl v =< 1 dl a '8
medwaniing mwuwwuyaumnmLLﬂmMWﬁwmuhmqm b4 L\‘I‘ﬂull‘lIW’}?’}NLﬁl‘ﬂ?

=l

param_1 faa1diuninilTeudiey Ae less than or equal to WazA1Ae 7 ﬁq{fuﬁmﬁg@u
An param_1 <=7
3) msutasleularlulwdannggafadlunmding
Fleateinaiyaunsunnidelauds shilnadydumantimndendaefsniiunig

R99NY (LALFFRa0T) aniutnfdnlsUfuwAsanuausuu el wazAuazFIAELNNg

1
=

WheumeungldivunliniaFelinatyau i sdaudsliuusieTie OrderSize fivaniiunIg

U
= A

WEeLfay A less than uarAAe 25 Astiutnailyau Ae OrderSize < 25 1aai

v 1
1 o 2

HnatdyaupsunnRenlawde  dhinadyauma i densossasdiuniaens  viatin

o

a o Dd‘ :J/ 6 =3 dl b4 % a 3 Dd‘ ZJ/
ﬂgqiﬂ@muumiumuhmwmwaum UNLIaNA3E and mﬂgg@ﬂ@muuMmmuVLWQWm
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<assign name="Assign_Loop_Count_19">
<copy>
<from>7</from>
<to>$count</to>
</copy>
</assign>
<while>
<condition>$count > 0</condition>
<sequence>
<if> ...</if>
<assign name="Decrease_Loop_Count_20">
<copy>
<from>$count - 1</from>
<to>$count</to>
</copy>
</assign>
</sequence>

</while>

219 3.26 Faati9IWATINANTUNNTNI9I UL LU

al

paf uf@andae  or W OrderSize < 25 or CustomerType =="libray” or
IsPremiumCustomer== true LiJufAY
4) mmﬂmmim:ﬁfmﬂiWﬁLéﬁﬁﬂgqiﬁ@Lﬂummﬁm@
o a dl & a | = o o
miu,ﬂmnﬂ@ﬂaﬁzmwmngqiﬂwuﬂﬂmLsﬁmgﬁ;iﬂmﬂummum@ AUFUN9
o oI/ dl I 1 al 1 ] 1 1 (% o 1 o n:ll
nszinialil PldldnnsEanmsnssias) NnlnanisanuAresFawlsU5uwFIIaIn1INIENIN
Avua AN 9NA LAZIEBLLLNIINIENNTBINITNILNNTY Aniutsznimsiausly

[

Wadmaaiuarmaniu nsazinadaudsldldvinas lsuatfufanssunivun Ty

LULNNINTENT ANeUaa9n19nNen IS TwaluiuasUTaIn1Tnse NN e I WS s

a [ % dl { v v (3 < a A = A A ! o o
nogana @fmLﬂﬂﬂ@’]"ﬂuﬂ"m@i‘l’\m‘ﬂﬂLVI"]"QN'J’m"]ﬂﬁ‘?NN 2 szinn Aa mmumn@uiﬂmﬂg
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=

SAANEFENNITNIZNTU Lazn1r@anldiuasa nsulasianssuwantiidunieidma

) R =)

= o d”
TIERZLAELAAIU
A ' o o a
e nisAuAnAulldanggana

dl a A ' 2 1 = o o oI/
nisilasunanssunisaven et lugdniwtiwa  inleadszniasaudsdonsouas

v
%

o 1 dl % A 3 o/ ul/ 1’/ % a o L2 dld o
wAmsesnsAiulEusudstansatiu dlunggsianiiuualiFinauainnisnszing
U LANaaNEI09A199aNNgERAUla  azvinnsdamnAtannsaulstaasatiugan
o o o (=3 N a
INUATRNHAAN S IR LI TIANg) gsnA
= [V~ =
e nsFunliiveiia
dl a = Y @ N L% 1 = o ¥ o oI/ =

nalasunanssunszenlidumeiia e lugdniwdma  vinleeldandaizan
Bumasiageagudnlunimnima AMNTUANUANITIHADFULAZ NI LHAANEIBALIL
afAaduaNAnualuianssy Asdaetinglugll 3.27

AINFIRLNUIAN assign WInLlunTg Auuarl HnIdnasaddLEaiia annti
= < = v < . aa e—all o I~ | = . < =
BFeniuimaiiasaeuin invoke Ingszyuanvisdasinanilu 1w e operation 1841 3ULI053A
dl % a '8 aa ., . dl o dl =3 o & aa c
Tafaulsnidmes (wemvisies inputvariable) WATTRAIMLILALNAAWS (LonyiTias
outputVariable) uin assign gavinginAnadansaniuadaiiulilusouls et g
Tufanssnausial

= ¥ 1
e nsiFanlimnastias

psanssndulawsazanseineuluglidumesia  AsdunisEanldnnsseanag

3| = Y < o o dJ dl 3 dl = k7% 1 [ = =K k7%
dunsGanldiuimefiasuniiy Waldasnisnsznanizanldmnisdestunsima agld

' '
o o a @

AdIEeNAUEa AT ULAN A URNa12 I T anawntin NNINIUUANIIINFAAFLAZNNT

o o & =3 = 1 [~ dl o & a
AANITHAANTURIILILTDTVIAMNNTINEIDE Lﬂuiﬂﬁﬁlmﬂ’]ﬂuﬁﬂuiﬂ@Lsﬁ[ﬂﬂ{]ﬁ;?ﬂ@



<assigh name="Assign_webservice_parameter">
<copy>
<from>$DtOperationin.DtParam/wage-per-month</from>
<to>$calWebserviceln.parameters/wagePerMonth</to>
</copy>
<copy>
<from>$DtOperationin.DtParam/ unworkableDays</from>
<to>$calWebserviceln.parameters/unworkableDay</to>
</copy>
</assign>

<invoke hame="calCompensationFeeForUnworkable2"

operation="calCompensationFeeForUnworkable"

partnerLink="CalWebServiceLinkTypePL" portType="CalWebService"

inputVariable="calWebserviceln" outputVariable="calWebserviceOut" />

<assign hame="Assign_result_from_webservice">
<copy>
<from>$calWebserviceOut.parameters/return</from>
<to>$temp_result_webservice</to>
</copy>

</assign>

917 3.27 FradWIndmandGan 93 umaiia

48
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3.3 N19AANLULNITRINNIULDITELU

A o v o o = =
FLULMWAUNLIENEUAIINININUATNUNUN N ALPA  A9gln 3.28  suud
ANHANNNIOANEALAARIT
3.3.1 nadnUstinniannggsna  (Manage ruleset category) KIH@1NNIAKLI
dszinnaesaangganaunoangld 1w vnaaulaunefiunisng wnaauluuefu
o Lt %
ninensuyee Wum
3.3.2 N13AANITANgINA (Manage ruleset) §ldansnsnga¥e uilauazauin

nN§Ina N19aFgEANggINaNTuRUAILNUNINAANTINTBIILN 3.29

717 3.28 UNWNINEALAGLAAINITNINIUTBITELIL

Angdi 329 msineuEangldiaentszinnaganggfia (Ruleset category)
ANt afEAnggIna IneiuuaTeuarAILTEE AENIINUUANITIRABSLATNAGNE
BUTANHFINA  AARINITIAEANNFINANWUULLIUEY  avAeanIvua liigmAnggIna

MauuuuaudnieaniuReulazeinisudi ienuaauantRreanggsnawds fivid
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n1easanggIna gavinamanggsnawaznggsiaaziuinasmdiannggsna uazgnudasdy

IWATA

b
>
Choose ruleset category
bN | "
W
- <

Define ruleset name
and description

i

Define ruleset parameters

and results
L A
I 2!
Define iteration
of ruleset
L
i J’ Y
Create rules with Rule Editor
b A

|
v

{ Generate ruleset file ]—) Ruleset file
. A |

A"
Update business rules file ’> —=  Business rules file
-

|
|
[

Transform ruleset — BPEL file
into BPEL file

dl a % a
gﬂ‘V] 3.29 LLNuﬂWWﬂ@ﬂﬁ‘ﬁ‘Nﬂ’]?@?’]\‘lLeﬁﬁ]ﬂ{]ﬁ;ﬁ‘ﬂ"ﬁ
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3.3.3  N199ANNINGRINAMaELATaNNaLITUNENININgEINA  (Manage rule  with
. ¥ % a ¥ dl A a 6 a
Rule Editor) §ldannsna¥ie g wilauazaunggsnasosiaseadieussnninsninggsia ns
v a aa A v a a % a di aio
a31anggInadl 2 35 Ae NeainggenauuuLng uazn1saianggenaanReulannimue
3.3.3.1 nmsafunggInauuLing (Create rules normally) tunnsa3ieng
a al 3 v dl o 1 v o/ d?/ o
gefanazng Ineldaza¥Renlauaznisnszinluusazngdaesiowe HIumouATLELNmN

AangsnweagLin 3.30

Create a rule
and define rule and group name

.,

- ™y

‘ Create and add actions

e A

Create and add conditions

7171 3.30 uWNINAANITNNTAFING 79N
a1ngd? 3.30 nsaFenggsnaninlnesryTenguazngy antiuaivtenluuaznis
neein nsafwRewlauaznimnssindussununinianssuresqy - 3.31  waz  3.32

ANNANAL



IS ™

Choose condition template
from predefined facts

Define comparison operators
and value of custom variables

|@|

717 3.31 uunnAanssunisaieenlalunggna

Choose action template
from predefined facts

-

Bt

[ Define custom variables

[Call subruleset action] ___.-—"‘“:"‘-_ [Regular action]
'i—...__,__»"f

' ™y ' ?

Define the called ruleset
and description

Define action parameter
and results

| e
v

Define parameter and result
of the called ruleset

.

7171 3.32 uunINAANITNNI9EFINIINITIINTuNg 39N

52
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angdn 3.31 Wafldinenlalunggsiaazsiesdenuduiuudauly (Condition

template) anlnadaiaase antuAuadiaiunIndTeLAey 1Ml N1nndn desndn

dusu  wazFuwdsinaadesiutenlein  Teav@uanaaiunisniuuateulaasnanalu
unpialy

4 A any . o e A .

gl 3.32  Wedldiinnisnszinlungganaasfeaaen i uiLLN1TNITin

(Action template) anddawiaase  drnisnszintuiuntsFanldiannggsnaauise

| v
=

F19NNNIFAAUIAEY  ATfeesTyTaANg INAtuUATAILIIENE  AINTWAILAAIT8Y

q

widwmefuaziadnireaanggsnanizen danisnszinidunisnseioiall Avusdiaed
W RARSUAZHARNEIRINITNIENTU T18aZiBeANERUNITATIUANITNIZINAZNAN2 T
unsialll

3.3.3.2 nsaFenggenaainNenlaniavun  (Generate  rules  from
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nstnuusReululWdgdaiiassadussidaendidunanlugiy 4.4 AU
AMNEIINTIRAD “The province is ?” NAauUsUfuusa Aa “province” lullszinnans
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ANgUN 4.4 aziiuinduin enum deszyAiulillfvasdqulsiuuss province
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gefimedaninludszmalve  JldavArmatiiduzedimdn usdiase] Afiuwazldussdiv

ReulrlulWdannggsiadusiadandn

<conditionTemplate id="16" name="Province Condition"
description="Province of thailand"=
=naturalLanguage>
The province is [operator] ¥
</naturalLanguage>
=customVariables>
<custom¥ariable id="1" name="province" type="string" =
<enum value="10" text="Krung Thep Maha Nakhon" /=

Zenum value="83" text="Phuket" /=

<fcustomVariakble:

<fcustomyariables:=

</conditionTemplate>

J ; o e o A 3 o
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=actionTemplate id="8" name="Allow Miminum YWage" description="Allow the
miminum wage per day"=
=naturallanguage=Mininum wage per day is ¥ baht</naturalLanguage=
=customYariables=
=customyariable id="1" name="mininumWage" type="doukle" /=
=fcustamariables>
<activities>
< refurn:
=parameter customYariableld="1"/=>
<freturn=

<factivities=

=factionTemplate=
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Relalumsng Ae snuaniuiivnavlild dedevlailfsulnfuusvilesn Ae
unworkableDays Ludayatszinnanuauisa

a1nm139 lunguaniingndneinemldliifu 3 du azFannisnsziin “Calculating
unworkable-days compenstation fee” aaiflunnanazsinusnlumimg fn1ensssuad Ae
“The employee has wage ? bath per month and can't work ? days.” mim:ﬁﬁﬁﬁﬁmﬂ@
UfLusle 2 Ae Adeneiiew wazduauiuinnedlall sudsusndld s muadusn
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<actionTemplate id="14" name="Calculating unworkable-days compenstation fee"
description="Calculating compenstation fee for unworkable days.">
<naturalLanguage>The employee has wage ? bath per month and can't work ?
days.</naturalLanguage>
<customVariables>
<customVariable id="1" name="wagePerMonth" type="double"/>
<customVariable id="2" name="unworkableDays" type="int"/>
</customVariables>
<activities>
<variable id="3" name="compensationFee" type="double"/>
<invoke service="CalWebServiceService"
operation="calCompensationFeeForUnworkable"
wsdl="CalWebServiceService.wsdl"
partnerLinkType="CalWebServiceLinkType">
<parameter customVariableld="1" toElement="parameters/wagePerMonth"/>
<parameter customVariableld="2" toElement="parameters/unworkableDay"/>
<result element="parameters/return” variableld = "3"/>
</invoke>
<return>
<parameter variableld="3"/>
</return>
</activities>

</ actionTemplate >
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4.2.5 NMINAFBLAIINYNAD
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faatingdamanulanaegiin 4.12

<Envelope>
<Body>
<Mininum_wage_policy_30ParamType>
<Province_Condition_province>21</Province_Condition_province>
</Mininum_wage_policy_30ParamType>
</Body>

</Envelope>
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ANgUN 4.12 fetinedesiadandn 21 (Aamdnszues) unimlmes uadnsnléne

173 siediapanTanlugi 4.13 Failuaiunnivualuaisenisdindula

<Envelope>
<Body>
<Mininum_wage_policy_30ResultType>
<Mininum_wage_per_day>173.0</Mininum_wage_per_day>
</Mininum_wage_policy_30ResultType>
</Body>

</Envelope>
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<Envelope>
<Body>
<Unworkable-day_compensation_fee_calculation_32ParamType>
<Unworkable_days_Condition_unworkableDays>10
</Unworkable_days_Condition_unworkableDays>
<wage-per-month>20000</wage-per-month>
</Unworkable-day_compensation_fee_calculation_32ParamType>
</Body>

</Envelope>
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<Envelope>
<Body>
<Unworkable-day_compensation_fee_calculation_32ResultType>
<compensation>4615.38</compensation>

</Unworkable-day_compensation_fee_calculation_32ResultType>

</Body>

</Envelope>
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<Envelope>
<Body>
<Compensation_fee_calculation_rules_31ParamType>

<Status_of_Employee_Condition_status>Lost some organs

</Status_of_Employee_Condition_status>
<Lost_some_organs_lostOrgans>One arm
</Lost_some_organs_lostOrgans>
<wage_per_month>20000</wage_per_month>
<Unworkable_day_amount>10</Unworkable_day_amount>

</Compensation_fee_calculation_rules_31ParamType>

</Body>

</Envelope>
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<Envelope>
<Body>
<Compensation_fee_calculation_rules_31ResultType>
<permanent-lost_compensation_fee>1440000.0
</permanent-lost_compensation_fee>
<unworkable_compensation_fee>4615.38
</unworkable_compensation_fee>
</Compensation_fee_calculation_rules_31ResultType>
</Body>

</Envelope>
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<Envelope>
<Body>
<CalculatingPossibleMaxCompensationOperation>

<employeeStatus>Lost some organs</employeeStatus>

<province>21</province>
<wage>20000</wage>
<wageTimeUnit>month</wageTimeUnit>
<lostOrgan>0One arm</lostOrgan>
<unworkable_days>10</unworkable_days>
</CalculatingPossibleMaxCompensationOperation>
</Body>

</Envelope>
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<Envelope>
<Body>
<CalculatingPossibleMaxCompensationOperationResponse>
<compensationFee>1494615.38</compensationFee>
</CalculatingPossibleMaxCompensationOperationResponse>
</Body>

</Envelope>
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<Envelope>
<Body>
<Standard_Shipment_Rate_33ParamType>
<TimeOfArrival_timeOfArrival>1</TimeOfArrival_timeOfArrival>
<product_category>Toys</product_category>
</Standard_Shipment_Rate_33ParamType>
</Body>

</Envelope>
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<Envelope>
<Body>
<Standard_Shipment_Rate_33ResultType>
<price_per_shipment>510.0</price_per_shipment>
<price_per_item>0.0</price_per_item>
<price_per_weight>60.0</price_per_weight>
</Standard_Shipment_Rate_33ResultType>
</Body>

</Envelope>
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<Body>

<Discount_policy_37ParamType>
<Payment_Option_paymentType>Credit Card
</Payment_Option_paymentType>
<customerTypeCondition_CustomerType>member
</customerTypeCondition_CustomerType>
<TotalPrice_totalPrice>2000</TotalPrice_totalPrice>

</Discount_policy_37ParamType>

</Body>
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<Envelope>
<Body>
<Discount_policy_37ResultType>
<percent_of_discount>10.0</percent_of_discount>
<bonus>alarm clock</bonus>
</Discount_policy_37ResultType>
</Body>

</Envelope>
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<Envelope>
<Body>

<placeOrderOperation>

<delieveryETA>1</delieveryETA>

<items><itemsType>
<itemld>1</itemld>
<itemld>2</itemld>
<itemld>3</itemld>
</itemsType></items>
</placeOrderOperation>
</Body>

</Envelope>

<customerType>member</customerType>

<paymentMethod>Credit Card</paymentMethod>

<Envelope>
<Body>
<placeOrderOperationResponse>
<totalPrice>1600</totalPrice>

<percent_discount>5.0</percent_disco

<bonus>key holder</bonus>
</placeOrderOperationResponse>
</Body>

</Envelope>

unt>

<totalShipmentPrice>435</totalShipmentPrice>
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Abstract-At present, business rules and business processes
are increasingly significant for organizations. Business
processes enable organization to quickly respond to changes
and align with business objectives. Business rules enable
organization to decouple business logic from the applications.
However, the people who truly know the business rules like
business managers essentially implement the business rules
through software developers. This may cause the business
rules used in IT systems not align with organization goals and
lack of agility to change. This paper presents a method that
enables the business managers to create and edit the business
rules themselves by constructing decision tables as a guideline
and exposing them as web services in BPEL (Business Process
Execution Language) to support the expected business
processes.

[.  INTRODUCTION

Business rules are widespread in any organization for
example discount policy, budget approval and insurance
approval. These business rules are considered as the core of
business processes as they are used in decision-making,
defining policy, responding to events and being constraint of
organization [1]. In short, business rules synchronize
activities occurring in business processes of organizations.
However, the business rules are traditionally embedded
within the applications implemented in programming
languages and consequently difficult for ordinary users who
truly know them to understand. It is also difficult to
maintain and verify that the implementation matches the
requirements [7]. Therefore, we should specially manage
and define the business rules explicitly.

Web services provide interoperability solutions for
sharing data and functionality across applications. Web
services can be composed as to perform a new business
process using orchestration concept. BPEL (Business
Process Execution Language) [3] and our previous work [6]
are languages that define the business processes by
specifying the control and data flows among the web
services. BPEL and web services provide agility and
interoperability solutions for sharing data and functionality
across heterogeneous applications.

This paper presents a method to bridge the gap between
the business rule experts like business managers and the
actual business rules implemented in IT systems by using
decision tables. Typically, business managers lack of
programming knowledge background but are familiar with
decision tables. Therefore, our work selects decision tables
to represent business rules and transforms them into BPEL.
The BPEL business rules are exposed as web services to

support business processes. This approach enables business
managers to define and directly implement the business
rules aligning with the business objectives. Also, the
decision tables enable business managers to easily create
and modify the business rules without programming.
Additionally, these business rules separated from business
logic can collaborate with other applications by invoking
other web services or can be invoked from other systems to
compose agile business processes. The mentioned approach
enables business rules experts in organizations can
implement business rules by themselves and thus decreasing
time consumed to modify and create business rules and
increasing reusability, maintainability and verifiability of
them.

II. BUSINESS RULES AND BPEL

A. Business Rules

A business rule is a statement that defines or constraints
some aspects of the business [4]. It can be a policy,
agreement or definition relating to criteria organizations do
with the customers, partners or employees. The business
rules typically consist of a collection of terms, facts and
rules. A term is a basic word or word phrase in any natural
language e.g. English that workers can recognize and share
in the business [20]. A fact is a statement that connects
terms through prepositions and verb phrases into sensible
business-relevant observations. A rule is a statement that is
applied in decision-making or computation to produce new
information [1]. All business rules can be expressed by
using IF-THEN format.

Business rules are particularly good for decisions and
policy-intensive business domains such as the finance and
insurance sectors [5]. Some of these rules exist in a
formalized way, e.g., in an organizational handbook, others
are not documented and exist only informally [9]. Business
rules capture the unique competitive proposition of a
business. Because of this central role, the specification,
enforcement, and management of rules should be a
separated and specialized portion of business logic [11].

B. BPEL

Process composition languages e.g. BPEL [3] and [6]
provide collaboration among web services and define
business process flows. However, developers are
increasingly using BPEL based on XML for modeling
business processes within the Web service architecture [8].
It supports two different kinds of processes i.e. executable
business processes that can be executed by a BPEL engine
and abstract business processes that are not intended to be



executed and specify some agreed behavior that partners in
a communication scenario can agree upon [10].

There are many researches relating to combining web
services and business rules to support business processes
[16]. Since business rules management separates the
maintenance and execution of business rules, leveraging
web services technology to expose business rules as callable
web services is the next approach to system integration [12].
This approach increases reusability and loose coupling of
the business rules in IT systems.

III. DECISION TABLES

A decision table [13] is a structure for describing a set of
related decision rules. The basic parts of a decision table are
shown in Table 1. The upper left portion called the
condition stub contains statements of the conditions. The
lower left portion called the action stub contains statements
of the actions. The condition entries and action entries are
in the upper right and lower right portions, respectively.
Each column in the entry portions (condition and action)
forms a decision rule. From Table 1, Y means condition is
true, N means condition is false, X means action is
performed and — means irrelevant condition (condition does
not matter) or action doesn’t performed.

TABLE I
THE BASICS PARTS OF A DECISION TABLE

Business Rules

1 2 3
Condition Stub Condition Entries

Condition 1 Y Y N
Condition 2 Y N -

Action Stub Action Entries
Action 1 X - X
Action 2 - X X

IV. RULE MARKUP LANGUAGE (RULEML)

RuleML is a markup language for publishing and sharing
rule bases on the World Wide Web [15]. RuleML that is
open and neutral language represents rules in the form
XML.  There are many works relating to RuleML [15].
For example, [16] uses RuleML to store rules from the Rule
Editor application. Reference [17] proposes XRML to
represent business rules by embedding the rules in web
pages in order to control software agent and web page
display. Furthermore, [18] and [19] propose General Rule
Markup Language and Mathematical Markup Language,
respectively.

V. APPROACH

This paper presents an approach to define business rules
in IT system with decision tables in order to users who truly
know the business can create business rules aligning the
organizations’ goal. = The decision tables based on
predefined conditions and actions are stored in RuleML
format to persist the created business rules. Then the
business rules are transformed into BPEL collaborating web
services in order to create and support business processes.
The model is shown following Fig. 1.

This approach consists of four parts:
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Figure 1. Creation business rules from decision tables approach

A.  Predefined Actions and Condlitions

This part kept in a XML file defines terms or variables
used in actions and conditions, variable data types and
activity types in actions. Activity types can be to return a
value to client or web service calls. If the activity is to
return a value, the returned variable or value has to be
defined. If the activity is a web service call, necessary
artifacts e.g. the WSDL location of the called web service
and a list of web service parameters are required.
Furthermore, it includes natural language sentences
representing condition and actions in decision tables. These
sentences enable general users can easily understand terms
in business rules. For example, if a integer variable in
condition is accidentNo, the sentence presented in decision
table is “Number of accident more than ?”. The “?” will be
replace with a user-defined value when create decision
tables.

B.  Decision Table

A decision table represents business rules to users. Users like
business managers can create business rules based on predefined
actions and conditions as mentioned above. After business rules
are created and stored in RuleML files, users can edit them via
decision tables again.

C. Business Rules in RuleML Format

After business rules are created in a decision table, they are
stored in a RulML file to persist them. Each of the business rules
in the RuleML file includes conditions and actions customized by
users, variables used in conditions and actions, variable data types
and activity types in actions according to previous predefined
actions and conditions. From the previous example, if a user
defines “Number of accident more than 127, this condition is
transformed to pseudo code like “AccidentNo > 12" in a RuleML
file.

D. BPEL files

BPEL files contain the business rules in form if conditions then
actions implemented by BPEL. These files can be executed by
BPEL engines to expose the business rules as web services that can



invoke other web services to support business processes. The
approach used to transform business rules in a decision table to
business rules in a BPEL file is explained as following:

If there is a decision table DT, the other variables are defined as
following;

- C={C;} (i=1..cn) is the set of conditions in the condition stub
of DT;

- A= {A;} (1= l..an) is the set of actions in the action stub of DT;
- R={Ry} (i= l..m) is the set of business rules in DT;

- CTR; = {CTiRj} (i = l..tcn) is the set of true conditions of the
business rule R; and R; is a member of R;

- CFR; = {CFiR;} (i = 1..fcn) is the set of false conditions of the
business rule R; and R; is a member of R;

- AR; = {AR;} (i = l..pan) is the set of performed action of the
business rule R; and R; is a member of R;

With above definitions, the pseudo code of BPEL into which the
decision table DT is transformed is shown as following;

IF (CT,;R, AND CT,R; AND ... AND CT,R, AND

NOT (CF,R; OR CFR; OR ... OR CF,R)))

THEN AR, AND AR, AND ... AND AR,

ELSE IF (CT;R, AND CT:R, AND ... AND CT,,R, AND
NOT (CF,R; OR CF,R, OR ... OR CF,Ry))

THEN A R, AND AR, AND ... AND AR,

ELSE IF (CT\R,, AND CT,R,, AND ... AND CT,,R;, AND
NOT (CF,R, OR CF,R,, OR ... OR CF,R,))
THEN AR, AND A;R,, AND ... AND AR,

Each IF and ELSE IF statement in BPEL represents each business
rule in a decision table that stored in a RuleML file. The
conditions in each IF and ELSE IF statement are true conditions
and false conditions (preceded by NOT operator) of that business
rules. The actions in THEN statements are the actions performed
when all true conditions in that business rule are true and all false
conditions are false.

VI. CASE STUDY

Our case study is a discount policy decision table of a
bookstore as shown in Table 2:

TABLE 2
THE DISCOUNT POLICY DECISION TABLE
1| 2 | o3
Condition Stub Condition Entries
Customer is a student Y Y N
Order size is more than 7 Y N
Action Stub Action Entries
Allow 15% discount X -
Allow 10% discount - X
No discount - - X
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From the table, there are obviously two variables in
the condition part i.e. customer type and order size whereas
there is only one variable in the action part i.e. discount.
Consequently, the predefined actions and conditions of the
decision table are shown as following:

<facts>
<conditions>
<condition name="customerType">
<naturalLanguage>Customer is ?</naturalLanguage>
<variable name="CustomerType" type="string" />

</condition>
</conditions>
<actions>
<action name="allowDiscount" type="return">
<naturalLanguage>
Allow ?% discount
</naturalLanguage>
<variable name="Discount" type="double"/>
</action>
</actions>
<facts>

The conditions and actions tags contain conditions and
actions that can be used in the decision table, respectively.
Each of the conditions and actions can be used multiple
times by customized the variable value. The
naturalLanguage tags contain values that are shown to
represent condition or action in the decision table. The
variable tags specify the name and type of variable used in
the condition or action. The type attribute in action
specifies type of action i.e. returning value to client or web
service calls.

After users successfully create the decision table, it is
store in a RuleML file to persist the business rules in the
decision table.

<RuleML>
<Implies>
<body> <Atom>
<op> <Rel>not equal</Rel> </op>
<Var type="xsd:string">CustomerType</Var>
<Ind>student</Ind>
</Atom> </body>
<head><Atom>
<op><Rel>return</Rel></op>
<Ind type="xsd:int" >Discount</Ind>
<Ind>0</Ind>
</Atom></head>
</Implies>

<RuleML>

The RuleML tag contains all of the business rules in the
decision table and each business rule exists in an Implies
tag. The body tag contains conditions whereas the head tag
contains actions. The above business rule means “If a
customer is not a student, not allow discount” or the third



business rule in the above decision table. Finally, all
business rules in the decision table are transformed into
BPEL as following pseudo code:

IF (CustomerType == “student” AND OrderSize > 7)

THEN Discount = 15

ELSE IF (CustomerType == “student” AND NOT
(OrderSize > 7))

THEN Discount = 10

ELSE IF (CustomerType != “student’)

THEN Discount = 0

RETURN Discount

The web service resulted from the above BPEL has an
interface as following pseudo code:

double GetDiscount (String CustomerType, int orderSize)

The web service receives two parameters i.e.
customerType, orderSize and returns percent discount to
web service clients.

VII. RELATED WORK

There are many works that focus on integrating between
business rules and business processes. In [5], the authors
propose a method in order to separate business rules from
business processes. They define business processes in
BPEL and use principle of Aspect-Oriented Programming to
separate business rules from business processes. However,
their business rules have to be directly defined with BPEL
not decision tables. Furthermore, the business rules are
finally merged with existing BPEL processes whereas our
business rules can work as independent web services.
Reference [16] proposes a rule engine that inferences
RuleML business rules. It also proposes a rule editor to
create and edit rules but the result rules are RuleML format
that have to work with its rule engine and can not work as
web services. Reference [21] applies business rules to
control business processes by inserting business rules into
the header of an SOAP-envelope. Business rules are
evaluated among intermediate web services thus the central
rule engine is not required. Nevertheless, the business rules
are embedded in SOAP messages and can not work
independently.

VIII. CONCLUSION

In this paper we have presented the approach to define
business rules separated from business logic by using
decision tables. With our approach, the non-technical users
expert in business rules can define business rules closely
aligning organization goals without programming skill.
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Therefore the approach decreases time consumed to
create business rules and increase maintainability and
verifiability of them. After business rules are created in
decision tables, they are stored in RuleML files to persist
them and are finally transformed into BPEL files. The
BPEL files can be executed by BPEL engines and exposed
as business rule web services. The result business rules,
therefore, are reusable and have agility to change. Because
of BPEL specification, the business rules can be specified to
invoke other web services. Consequently, the business rules
from our approach provide collaboration between
heterogeneous applications or web services to construct and
support business processes efficiently.
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Abstract

At present, business rules and business processes are
increasingly significant for organizations. The business
processes enable organization to quickly respond to
changes and align with business objectives. The business
rules are recognized as core of the business processes and
one of key factors in successful organizations. However,
these rules are traditionally embedded in the business
process logic. The business rule experts who are typically
not experienced programmer, such as business analysts
essentially implement the business rules through
developers. This causes the business rules used in IT
systems not align with organization goals and lack of
agility to change. This paper presents a business analyst
friendly method that enables them to manipulate and
manage the business rules themselves with a DSL
(Domain-specific language) and decision tables. Finally,
these rules are exposed as web services in BPEL
(Business Process Execution Language) to support the
expected business processes.

Key Words: business rules, business processes, decision
tables, web services, BPEL, Domain-specific languages.

1. Introduction

Business processes nowadays are one of main
determining factors for any successful organization.
Meanwhile, business rules perceived as the important part
of business processes are leveraged in decision-making,
defining policy, reacting to events and being constraint of
organizations [7]. Also, they are widely used in any
organization for example discount policy, budget
approval and insurance approval. In short, the business
rules synchronize activities occurring in the business
processes of organizations. Typically, these rules are
defined by business rule experts, such as business
analysts, who are normally inexperienced programmers.
However, they are traditionally embedded within the
applications implemented in programming languages and
consequently difficult for the business analysts, who are
probably ordinary users but truly know them, to
understand. Moreover, it is difficult to maintain and
verify that the implementation satisfies the requirements

[9]. Such business rules lack a solution for agile making
changes without modifying existing business process.
Because of all of the mentioned difficulties, we should
specially manage and define the business rules explicitly
and make them can be directly defined by domain experts
who are probably non-programmers.

Web services provide interoperability solutions for
sharing data and functionality across heterogeneous
applications. They can be composed as to perform a new
business process using orchestration concept. BPEL
(Business Process Execution Language) [1] and BPML
[2] are languages that define the business processes by
specifying the control and data flows among the web
services. We focus on BPEL since it is becoming the
preferred standard for web service composition and
encouraged by many vendors.

Domain-specific languages (DSLs) provide a solution
to directly represent and implement particular problem
domains [6]. They can represent domain concepts as
textual or graphics. Also, they enable the development of
specific ~ solution  easier than  general-purpose
programming languages. Many DSLs are designed to be
comprehensible for non-programmer domain experts by
covering complexity and implementation details and
providing familiar interface. Consequently, the DSLs
enable the domain experts and programmers to identically
realize problem domain.

This paper presents a method to bridge the gap
between the business rule experts like business analysts
and the actual business rules implemented in IT systems
by leveraging decision tables and a DSL. Typically, the
business analysts do not have experience in programming.
Therefore, our approach applies decision tables and the
DSL to represent the business rules and transforms them
into BPEL. The generated BPEL business rules are
exposed as web services to support business processes.
This approach enables the business analysts to define and
directly implement the business rules aligning with
business objectives. Moreover, these business rules
extracted from other business logic can repeatedly
collaborate with other applications by invoking other web
services or can be invoked from other systems to compose
agile business processes. The mentioned approach allows
business rules experts in organizations to implement the
business rules themselves, in contrast to traditional
approach which rules are implemented through
developers. Therefore, our approach achieves decreasing



time consumed to define the business rules and increasing
reusability, maintainability and verifiability of them.

This paper is organized as follows. In next section we
introduce some basic concepts of our approach. We then
briefly describe the architecture and components of
proposed solution. Section 4 presents the detail of design
and implementation. Section 5 demonstrates the case
study. Section 6 presents related works and in section 7
we finally conclude this work.

2. Background

2.1 Business rules

According to the Business Rules Group [3], a business
rule is a statement that defines or constraints some aspects
of the business. It can be a policy, agreement or definition
relating to manner which organizations do with their
customers, partners and employees. A business rule
typically consists of a collection of terms, facts and rules.
A term is a basic word or word phrase in any natural
language (such as English) that employees can realize and
share in the business process such as “customer” and
“order” [13]. A fact is a statement that connects terms
through prepositions and verb phrases into sensible
business-relevant observations such as “Customer place
order”. A rule is a statement that is applied in decision-
making or computation to produce new information. All
rules can be expressed by using “IF-THEN” format.

Traditionally, the business rules are embedded within
the business process logic. This causes problems of
reusability, maintaining and management. The
modification of the business rules is not agile and impacts
the other business processes. To address the problems, the
business rules have to be managed and defined separately
from the rest of business processes, and then be enabled
to work independently. This approach increases
reusability and loose coupling of the business rules in IT
systems.

2.2 BPEL

Process composition languages such as BPEL and
BPML provide collaboration among web services and
define business process flows. However, developers are
increasingly using BPEL based on XML for modeling
business processes within the Web service architecture
[10]. It supports two different kinds of processes i.e.
executable business processes that can be executed by a
BPEL engine and abstract business processes that are not
intended to be executed and specify some agreed behavior
that partners in a communication scenario can agree upon.
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BPEL includes several features for web services
collaboration such as invoking a web service and
assigning value to an XML document. It also has
commands for control flow such as if and else if.

2.3 Decision table

A decision table is a structure that describes a set of
related decision rules [5]. The basic parts of a decision
table are shown in Table 1. The upper left portion called
the condition stub contains the statements of the
conditions. The lower left portion called the action stub
contains the statements of the actions. The condition
entries and action entries are in the upper right and lower
right portions, respectively. Each column in the entry
portions forms a decision rule that can be written in an
“IF-THEN” statement. For example in Table 1, the first
column can be expressed in “IF Age >=15 and Gender is
Female THEN Charge member fee $100”. The “-” in the
last column means irrelevant condition (condition does

Table 1 The extended entries decision table
Condition Stub Condition Entries

Age >=15 >=15 <15
Gender Female Male -
Action Stub Action Entries
Charge member fee 100 | 150 | 0

not matter or don’t care). In an unambiguous decision
table, every possible case of conditions matches only one
column [16]. Therefore, a decision table can be
implemented with an “IF-THEN-ELSE IF-THEN-
ELSE IF-THEN...” statement.

3. Architecture of our approach

This paper presents an approach to define business
rules in IT systems with the DSL and decision tables in
order that users who truly know the business can create
the business rules aligning the organization goals
themselves. Our approach provides interface between
business analysts, which are business rule expert but
inexperienced programmer, and the implemented business
rules. They can define and edit the business rules via the
DSL and can verify and consider the specific rules via the
decision tables. Both decision tables and DSL express the
business rules by based on predefined facts that we will
describe later. After creating the business rules, all of
them are stored in XML format for persistence purpose.
Finally they are transformed into BPEL. The business
rules in BPEL can collaborate with web services in order
to support business processes. The architecture of our
approach is shown in Figure 1.



The approach consists of five components: the
predefined facts, the DSL rule editor, the decision table,
business rules in XML format, and rule in BPEL.

Figure 1 The architecture of the approach

3.1 Predefined facts

The predefined facts persisted in a XML file define
templates of facts available in the business rules. There
are two types of fact: condition and action as Figure 2.
Both of them have variables that users have to define.

The action type can be to return a value to client or
web service call. If the action is to return a value, the
returned variable or value has to be specified. If the action
is a web service call, necessary artifacts such as the
WSDL location of the called web service and a list of web
service parameters are required.

The predefined facts also include natural language
sentences (in <naturalLanguage> tag). This enables the
DSL and decision tables represent conditions and actions
in ordinary user-friendly manner. For example, if there is
a evaluated variable in a condition as CustomerType, the
sentence presented in the DSL and decision tables is
“Customer is ?”. The “?” will be replaced with a user-
defined value when displayed in the DSL and decision
tables.

3.2 DSL rule editor

The DSL rule editor provides an environment that
allows creation and modification of business rules. The
editor extracts facts from the mentioned predefined facts
and displays them in easily understandable way as Figure
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<facts>
<conditions>
<condition name="customerTypeCond">
<naturallanguage>
Customer is ?
</naturallanguage>
<variable name="CustomerType"
type="string" />
</condition>

</conditions>

<actions>
<action name="allowDiscount">
<naturallanguage>
Allow 2% discount
</naturallanguage>
<variable name="Discount"
type="double" />
<return variable="Discount" />
</action>
<action name="RecordLog" >

<variable name="CustomerName"
type="string"/>
<invoke service="RecordLogWs"
operation="RecordLog"
wsdl="LogWS.wsdl">
<parameter variable="CustomerName"/>
</invoke>

</action>
</actions>
</facts>

Figure 2 Predefined facts contain the templates of condions
actions

3. The business analysts choose and add actions and
conditions to a rule, and then customize the related
variables. For example, from previous example, users can
define the condition as “Customer is library”. Since the
DSL is similar to natural language, this obviously enables
non-programmer business rule experts can define rules
themselves. After the business rules are created and stored
in XML files, the users can edit via the editor and view
through the decision tables later.

Figure 3 The business rule is displayed as rows in the
decision table.

3.3 Decision table

The decision tables represent business rules to users.
Users without programming experience can verify and
consider the business rules via them. In our decision table,



each rule is represented as a row. Meanwhile, each of the
conditions and actions is represented as a column and
expressed with the natural language sentence as shown in
Table 2.

Table 2 The business rule is displayed as rows in the
decision table.

3.4 Business rules in XML format

After the business rules are created in the DSL rule
editor, they are stored in XML files to persist them. The
XML files contain details of the conditions and actions
customized by users such as the values of variables used
in them.

3.5 Business rule in BPEL

BPEL files contain business rules in form of “IF-
THEN-ELSE IF-THEN-ELSE IF-THEN...”. They are
generated from the previous business rules in XML.
These files can be executed by BPEL engines to expose
the business rules as web services (called business rule
services). The business rule services can serve and invoke
other web services to support business process
collaboration.

4. Creation and transforming of the business
rule

As mentioned previously, a decision table describes a
set of related rules or a rule set (a business rule).
Therefore, we apply a decision table to describe a
business rule.

4.1 Creating business rule from the predefined
facts with the DSL rule editor

For the creation of the business rule, we design a
predefined facts XML file as shown in Figure 2. It acts
like material for business rules creation and consists of
condition and action templates. The <conditions> and
<actions™> tags contain a set of conditions and actions that
can be applied in the business rules, respectively. The
variable that is related to them is specified with a
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<variable> tag. This tag specifies the name and type of
the variable used in the condition and action.

The <action> tag specifies an activity performed in the
business rule. The activity can be to return value to client
(<return> tag) or to call web service (<invoke> tag).
These tags specify the applied variables as shown in
Figure 2.

4.2 Business rules in XML file

All created business rules are stored in a business
rules XML file. It keeps the information of the decision
tables. The DSL rule editor and the decision tables always
read this file to extract the rule sets. After creating the
business rule, the rule set from the decision table will be

<BusinessRules>
<facts name="factsForSale"
location="predefined facts sale.xml"/>

<ruleset name="discount book rules"
location="discount_ ruleset.xml"
facts="factsForSale"

description ="Discount for novel" />
<ruleset name="book promotion rules" .../>
</BusinessRules>

Figure 5 All of the decision tables are stored in form of
rule sets in the business rules XML file.

transformed into the business rules XML file as shown in
Figure 5.

A <BusinessRules> tag contains all of the decision
tables or rule sets. A <ruleset> tag specifies the location
of the XML file that stores a rule set or a decision table,
and the applied facts. Meanwhile, a <facts> tag specifies
the location of the predefined facts file that can be used
by several decision tables.

Each decision table is stored in its own XML file as
shown in Figure 6, called the rule set file. Each rule is
stored in a <rule> tag. The <condition> tag specifies the
Boolean expression. Each condition of the rule from the
table, such as “OrderSize is more than 6” is kept in a
logical operator tag, such as <moreThan> tag depending
on the operator in the condition. These tags have three
attributes i.e. condition, leftld and rightld. The first
attribute refers to the condition name in the predefined
facts. The rest attributes describe a left side and right side
of the logical expression. For example in Figure 6, the
Boolean expression is “OrderSize > 6 AND
CustomerType= = "bookstore’”. The <variable> tag in
<action> tag specifies a value of the related variable in
the action.



<ruleset name="DiscountCalculation" >
<rule name="rule 1" >
<condition>
<And>
<moreThan
condition="orderSizeCond"
leftId="OrderSize"
rightId="6"/>
<equals
condition="customerTypeCond"
leftId="CustomerType"
rightId="bookstore" />
</And>
</condition>
<action name="allowDiscount">
<variable name="Discount"
value="25"/>
</action>
</rule>

<rule name="rule 2" >...</rule>
</ruleset>

Figure 6 The rule set file store a decision table.

4.3 Business rule BPEL generation

Each of the rule set XML files is transformed into a
BPEL file in form of “[F-THEN-ELSE IF-THEN-
ELSE IF-THEN...” as Figure 7. This file compromises
with the BPEL 2.0 specification and can be executed by
compatible BPEL engines. As Figure 7, an <if> tag stores
all rules of decision table. For the first rule, the condition
and action are specified in the first <condition> and
<sequence> tag, respectively. From the rule set file, the
<And> tag inside the <condition> tag is transformed in a
Boolean expression ie. “OrderSize >= 6 and
CustomerType= ='bookstore”™ as Figure 7. The each of
rest rules is specified in an <elseif> tag.

The XML schema is also generated to define the
complex type of the input variable and output variable
used in the BPEL. These types depend on the type of the
variables used in the actions and conditions.

As mentioned previously, the action can be to return
value or web service call. The first type is implemented
with an <assign> tag. This tag assigns the returned value
to the variable that is replied to the client. For example
from Figure 7, it assigns 25 to Discount element of
DiscountOut variable. Finally, all of the returned values
are combined as the output variable and are replied to the
client with a <reply> tag. In the BPEL, the web service
call action is implemented with an <invoke> tag. This tag
specifies the called web service and parameters.

5. Case study

We apply our approach with a case study i.e. a book
discount policy. The result decision table is shown as
Table 2. From the table, there are obviously two variables
in the condition part i.e. customer type and order size.
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<process name="DiscountCalculation">
<variables>
<variable name="DiscountIn"
type="DiscountInType"/>
<variable name="DiscountOut"
type="DiscountOutType"/>
</variables>
<sequence>
<if>
<condition>
OrderSize >= 6 and
CustomerType=="'bookstore'
</condition>
<sequence>
<assign name="Assignl">
<copy>
<from>25</from>
<to>$DiscountOut/Discount</to>
</copy>
</assign>
</sequence>
<elseif>...</elseif>

</if>
<reply variable="DiscountOut" />
</sequence>
</process>

Figure 7 The generated business rules in BPEL

Meanwhile, there is only one variable in the action part
i.e. discount. Consequently, the predefined facts of the
decision table are declared as Figure 2 (the RecordLog
action is irrelevant. It is shown to be example of the
action of web service call). The result business rule and
BPEL are generated as Figure 6 and 7, respectively.
When the BPEL is executed by a BPEL engine, it can
work as a web service to support business processes as
shown in Figure 8.

6. Related work

There are many works that focus on integrating
between business rules and business processes. In [4], the
authors propose a method in order to separate business
rules from business processes. They define the business
processes in BPEL and use principle of Aspect-Oriented
Programming to separate the business rules from the
business processes. However, their business rules have to
be directly defined with BPEL not decision tables.
Furthermore, they are finally merged with existing BPEL
processes whereas our business rules can work as
independent web services. Schmidt [14] applies business
rules to control business processes by inserting the
business rules into the header of an SOAP-envelope. The
business rules are evaluated among intermediate web
services. However, the business rules are embedded in
SOAP messages and can not work independently. In [12],
the authors propose a method that integrates business
rules into business process implemented by BPEL. They



Figure 8 The business rule service (Discount Calculation
Service) supports the business process.

present the Rule Interceptor Service that intercepts all
incoming and outgoing BPEL Web service calls and then
apply business rules with the exchanged messages.
However, their work does not focus on business rule
creation.

The DSLs are also applied in the wide area of
researches. Hamdi et el. [8] have developed a DSL named
PPL for specify security policy in distributed systems.
They claim that the DSL allows the expression of
complicated security policy easily. Peltier [11] has
proposed a DSL for model transformation in Model-
Driven Architecture. He demonstrates that the DSL
enables transformations to be expressed in a formal,
executable, short learning curve required and human-
readable way.

7. Conclusion

In this paper we present an approach to define and
verify business rules separated from business logic by
using the DSL and decision tables. The DSL offers the
readable textual. Meanwhile, the decision tables present
the easily comprehensible graphics for non-programmer
business rule experts. Both of them cover complexity and
implementation details, and provide familiar interface for
the business rule experts. With our approach, they can
define the business rules closely aligning with
organization goals without experienced programming
skill. The business analysts can create or modify the
business rules in implemented business process directly.
Therefore this approach decreases time consumed to
manage business rules and increase maintainability and
verifiability of them. After the business rules are created
in the DSL, they are stored in the business rule XML files
to persist them and are finally transformed into the BPEL
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files. With this approach, the result business rules can
reusable and have agility to change. They also provide
collaboration between heterogeneous applications or web
services to construct and support business processes
efficiently.
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