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## 5271521921 : MAJOR SOFTWARE ENGINEERING
KEYWORDS: WEB SERVICE / WS-BPEL / MUTATION TESTING / MUTATION
OPERATORS / WEAK MUTATION TESTING
PANYA BOONYAKULSRIRUNG: A WEAK MUTATION TESTING TOOL FOR WS-
BPEL. ADVISOR: ASSOC.PROF. TARATIP SUWANNASART PH.D., 371 pp.

Service Oriented Architecture has dynamically increased in software industry in
many years ago because many advantages such as are reusable, easy to implement
and loosely coupled. Service Oriented Architecture is made more concrete with web
services. Web Service Business Process Execution Language (WS-BPEL) appears to
solve and support more complex business processes in many enterprises. Meanwhile,
mutation testing is error-based software testing in unit level which indicates efficiency of
test suites. This technique is applied in many languages such as Java, C, SQL, and
Ada. Weak mutation testing can reduce execution cost more than typical mutation

testing.

This thesis proposes a comprehensive analysis by using some mutation
operators for WS-BPEL that can apply for weak mutation testing and also proposes a
tool for generating mutants by using weak mutation technique. Those operators are
proposed in previous work and classified in four categories of mutation operators. Those
are |dentifier replace operators, Activity operators, as well as Exceptional and Event
operators. The proposed tool called WeMuTe that can identify dead mutants and live

mutants, execution time, mutation score, and test cases effectiveness.

Department: ..Computer. Engineering. Student’s Signature: ...........c.cccceveveveeeveveecceceneienn

Field of Study: .S0ftware ENgineering Aqvisor's Signature: .........ooewveervoervoreerosrceesr.

Academic Year: ..2010 ...
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<student>

<name>Somchai</name>

<id>555555</id>

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

<xsd:schema xmlns=“http://kontentblue.com/ns/po”
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
targetNamespace=“http://kontentblue.com/ns/po”
elementFormDefault="“unqualified” >
<xsd:element name="purchaseOrder" type="PurchaseOrderType"/>
<xsd:element name="comment" type="xsd:string"/>
<xsd:complexType name="PurchaseOrderType">
<xsd:sequence>
<xsd:element name="shipTo" type="addressType"/>
<xsd:element name="billTo" type="addressType"/>
<xsd:element ref="comment" minOccurs="0"/>
<xsd:element name="items" type="Items"/>
</xsd:sequence>
<xsd:attribute name="orderDate" type="xsd:date"/>
</xsd:complexType>
<xsd:complexType name="addressType">
<xsd:sequence>
<xsd:element name="name" type="xsd:string"/>
<xsd:element name="street" type="xsd:string"/>
<xsd:element name="city" type="xsd:string"/>
<xsd:element name="state" type="xsd:string" minOccurs=%“0"/>
<xsd:element name="zip" type="xsd:string"/>
<xsd:element name="country" type="xsd:string"/>
</xsd:sequence>
</xsd:complexType>
<xsd:complexType name="Items">
<xsd:sequence>
<xsd:element name="item" minOccurs="0" maxOccurs="unbounded">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="productName" type="xsd:string"/>
<xsd:element name="quantity">
<xsd:simpleType>
<xsd:restriction base="xsd:positivelInteger">
<xsd:maxExclusive value="100"/>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="USPrice" type="xsd:decimal"/>
<xsd:element ref="comment" minOccurs="0"/>
<xsd:element name="shipDate" type="xsd:date" minOccurs="0"/>
</xsd:sequence>
<xsd:attribute name="partNum" type="SKU" use="required"/>
</xsd:complexType>
</xsd:element>
</xsd:sequence>
</xsd:complexType>
<!-- Stock Keeping Unit, a code for identifying products -->
<xsd:simpleType name="SKU">
<xsd:restriction base="xsd:string">
<xsd:pattern value="\d{3}-[A-Z]{2}"/>
</xsd:restriction>
</xsd:simpleType>

</xsd:schema>

AW 2.1 FatinaengNendianLaagANI
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<?xml version="1.0" encoding="UTF-8"?>
<description xmlns="http://www.w3.o0rg/ns/wsdl"
xmlns:tns="http://www.tmsws.com/wsdl20sample"
xmlns:whttp="http://schemas.xmlsoap.org/wsdl/http/"
xmlns:wsoap="http://schemas.xmlsoap.org/wsdl/soap/"
targetNamespace="http://www.tmsws.com/wsdl20sample">
<types>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns="http://www.tmsws.com/wsdl20sample"
targetNamespace="http://www.example.com/wsdl20sample">
</xs:element>
</xs:schema>
</types>
<interface name="RESTfulInterface">

<fault name="ClientError" element="tns:response"/>

<operation name="Get" pattern="http://www.w3.org/ns/wsdl/in-out">
<input messageLabel="In" element="tns:request"/>
<output messagelLabel="Out" element="tns:response"/>
</operation>

</interface>

<binding name="RESTfullnterfaceHttpBinding" interface="tns:RESTfullnterface"
type="http://www.w3.0rg/ns/wsdl/http">

<operation ref="tns:Get" whttp:method="GET"/>

</binding>

<binding name="RESTfullInterfaceSoapBinding" interface="tns:RESTfullnterface"
type="http://www.w3.0rg/ns/wsdl/soap"
wsoap:protocol="http://www.w3.0rg/2003/05/soap/bindings/HTTP/"
wsoap:mepDefault="http://www.w3.0rg/2003/05/soap/mep/request-response">

</binding>

<service name="RESTfulService" interface="tns:RESTfullnterface">
<endpoint name="RESTfulServiceHttpEndpoint"
binding="tns:RESTfullnterfaceHttpBinding"
address="http://www.example.com/rest/" />
</service>

</description>

N9 2.3 Faatinaanasaasatiiagieanuas
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ad v v A = o o = o o o

g lulasasereenasitiiagieanueanaiiu 1.1 Whaumeuiuneddu
2.0 (WSDL 1.1/WSDL 2.0) azilsznaufnsaainudmnasalli

1) Service/Service — ilupAwmwATITaLANaMTWAILTINgN 89NNl

o

svul Tl uguARNMLA URL 1843Utmas3 Aasaasinan1ng 2.4

<service name='plusService'>
<port name='plusPort' binding='plusBinding'>
<soap:address
location="http://truehits.net/fag/webmaster/webservice/plus server.php'
/> a
</port>
</service>

dl o 1 aa o .
NINN 2.4 AIRENNAR[LNUR service

1
1 v A A

2) Port/Endpoint — aawuARlN FRuinIuanmliaannisszyetisaqnidassa

o < e o o/ 1 d‘
NULAULTIATIT ANRAIBEINNINN 2.5

<port name='plusPort' binding='plusBinding'>
<soap:address
location="http://truehits.net/faqg/webmaster/webservice/plus_
server.php'/>

</port>

dl o 1 aa &
NIANN 2.5 AIBENARLNUR port

|
=

3) Binding/Binding - aawmusazanwazlindaudensalaanisiinuagiluuiunig

v
o [ o/

wiusiulmluaznisrugelne 19w lnpaauae ol Tudouidatin1sn U uANTNIN1ININIU

v o

Sy ' A
ANAIE ANRIDEINNNINN 2.6

<binding name='plusBinding' type='tns:plusPortType'>
<soap:binding style='rpc'
transport="http://schemas.xmlsoap.org/soap/http'/>
<operation name='plus'>
<soap:operation soapAction='urn:xmethods-delayed-quotes#plus'/>
<input>
<soap:body use='encoded' namespace='urn:xmethods-delayed-quotes'
encodingStyle='http://schemas.xmlsoap.org/soap/encoding/"'/>
</input>
<output>
<soap:body use='encoded' namespace='urn:xmethods-delayed-quotes'
encodingStyle='http://schemas.xmlsoap.org/soap/encoding/"'/>
</output>
</operation>
</binding>

AN 2.6 FeeneRAINLs binding
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4) PortType/interface — DALNUE <PortType> gniulasuiilu <interface> Tuinaidu

v
o 1 IS o

2.0 Ansinuualwduie Mg 91 Anisaniiuniselstiniaunsainld uazdensun
Y A ° a :; :; o dl A a (g
azsiaagn i lunisniiunsiu isdedsenid messages ldluaunnuaziensinmnaesle

wlafisdu fasaatinenIni 2.7

<portType name='plusPortType'>
<operation name='plus'>
<input message='tns:plusRequest'/>
<output message='tns:plusResponse'/>
</operation>

</portType>

AR 2.7 Faee B ALNUE portType

5) Operation/Operation — WAATRRALNUG <Operation> ansnroiFaud e luin g

= o p o = P N @ o =
@ﬁﬁ?ﬂﬂhﬂmuIUﬂq?WﬂrﬂmTﬂ?%ﬂ?NIﬂﬂVﬁﬂTﬂ?qmﬂuﬂﬂ @WNW?ONLN%@@1®M@WE1LNW@@

o o

IF8LN9NINT 2.8

<operation name='plus'>
<input message='tns:plusRequest'/>
<output message='tns:plusResponse'/>
</operation>

A o 1 aa - "
NINN 2.8 FIBENNAALNLE operation
) o & y <
6) Message/N.A. — Tnavialduga <Message> UUALABAARNAIAIN <Operation> 3

Ay dl o dJ I v ¥ dIG !
@ZN%@N@1%ﬂﬂ?ﬂ@$ﬂ?$ﬂﬁﬂqiﬁuﬂj waazdaninuazilsznavsaadauniiiunssnzuinni

a

1 2 1
viraniaulyl FasaatinenIni 2.9

<message name="getTermRequest">
<part name="term" type="xs:string"/>
</message>

<message name="getTermResponse">
<part name="value" type="xs:string"/>
</message>

A 2.9 FeeinadaLNUE message
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7) Types/Types — 3mQUscadAaadaaiuug <Types> luduidaginanuaa fiie

a =KX v [ a a dl 3 ¢ & a I dl :j 1
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U@ﬂﬂﬂﬂuﬂ%ﬂ%@VﬂmluﬂlﬂU@%Uﬂﬁﬂuﬂ@ ANFIRENNIANINN 2.10

<types>

xmlns="http://www.w3.0rg/2000/10/XMLSchema">
<element name="TradePriceRequest">
<complexType>
<all>
<element name="tickerSymbol" type="string"/>
</all>
</complexType>
</element>
<element name="TradePrice">
<complexType>
<all>
<element name="price" type="float"/>
</all>
</complexType>
</element>
</schema>
</types>

<schema targetNamespace="http://example.com/stockquote.xsd"

A o 1 aa -
AN 2.10 AIREINBALNLA types
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Invoke
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Reply Invoke Invoke

Invoke
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Rewpnd) 2002 destennisleedalitlsznialil BPELAWS 1.1 1flunimsgiudiniung
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<

dsnnsudmaazlduinidndidnnea Tun1sdssneuiugasiaiNed319nseLaunIg
a = dl v 49/ [~1 A dla
n19g9na Inanseuaunisdiinanadnaiuniainisnaziansaansivimaiianiaulag
o a = = v = d’l v = = [~ a
puliiaglaanuan wararnisnizanlinszusunisimwaiilfimiaunisFaniiuigasa
Tnevidlufimaasignesindanszynisiafiugunldnisdscneniueiie Al
1) <invoke> - ifluArdunaliinszuaunimiegena Ganldleilaiisdu

(Operation) neluuiin portType NHawagluALITaLOARLAATBIULIDTIT AIFIAEN

WA 2.14

<invoke inputVariable="flightReservationRequest"
name="checkFlightReservation" operation="doFlightReservation"
outputVariable="flightReservationResponse"
partnerLink="FlightReservationService"
portType="wsdl3:FlightReservationServiceImpl"
wpc:displayName="Check Flight Reservation" wpc:id="10">
<target linkName="1ink4"/>

<source linkName="1ink5"/>

</invoke>

DN 2.14 FaatinalBARIA invoke

|
o

2)  <receive> - AANNalINITUAUNIININGINANLATATIIAINATHIDE A

FNREiNNNINT 2.15

<receive partnerLink="shipping"
portType="1lns:shippingCallbackPT"
operation="sendSchedule" variable="shippingSchedule">
<documentation>Arrange Logistics</documentation>
<sources>
<source linkName="ship-to-scheduling" />
</sources>

</receive>

NINN 2.15 FatinalBARIA receive
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3) <reply> - ANAANALHNITLAUNNINNGINAAIT1 A TNDABLNALIINIA9T)

135unN sasnatinelunni 2.16

<reply partnerLink="purchasing" portType="lns:purchaseOrderPT"
operation="sendPurchaseOrder" variable="Invoice">
<documentation>Invoice Processing</documentation>
</reply>

NN 2.16 FeauEARIB reply

) o A o Y ° P oo N~ B
4) <assign> -ﬂqﬂﬁUW@@@@ﬂﬂﬂﬂH@@WﬂmquﬂuﬂMLN1ﬂﬂﬁﬂﬂm1uﬂuﬂﬂuﬂ AN

sinatinelunni 2.17

<assign>
<!-- copy from integer expression to the variable -->
<copy>
<from expression="100"/>
<to variable="output" part="payload"
query="/p:result/p:quantity"/>

</copy>
</assign>
dl o 1 @ aad .
AIWN 2.17 AABLNLUAARIF assign
o qI/ dl Y a dl a &g’ [ 1 dl
5) <throw> - ANAILNBIZLABNANAIATILNAUL senatnelunwi 2.18

<throw faultName="WrongEmployeeName" />

<throw faultName="trv:TicketNotApproved" faultVariable="TravelFault"/>

NN 2.18 FnatinaufARnG throw

1 |
o A

6) <wait> - AMFUNELINITLIUNIINIIGINANEATARNNIZHLIOANTEY A

FinatinalunIni 2.19
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<!——duration expression-->
<wait>
<for>'PT4H10M'</for>
</wait>
<!——deadline expression-->
<wait>
<until>'2004-03-18T21:00:00+01:00'</until>
</wait>
<wait>
<until>'18:05:30Z2'</until>
</wait>

d’ o 1 @ aad .
AN 2.19 AIBLNLAARIR wait

I
%

7) <terminate> - ANAUNBENANNITLAUNNINNGINATINA  Araat19ly

AN 2.20

<sequence>

<terminate name="killClaim"/>

</sequence>

NN 2.20 Fatinal@ARIA terminate

D

1
o A o @

Tinaeadgaadsniiluniiauuulaseaiag (Structure Task) #lEnnsuuannnsia

1
a A o

k7 1 2
fugrudafaiuineldaduanadLnN1sinLLaza319NTELAUNNINNgIRAd U e uT
TnafAndasing) Al

8) <sequence> - ﬁm”\iLﬁﬂﬁmmm@ﬁﬁmmmmiﬁ@m"mjLLuu&i@Lﬂm 2K

sinatinelun1ng 2.21
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<sequence>

<!-- Invoke the web service -->

<invoke partnerLink="AmericanAirlines"
portType="aln:FlightAvailabilityPT"
operation="FlightAvailability"
inputVariable="FlightDetails" />

<receive partnerLink="AmericanAirlines"
portType="trv:FlightCallbackPT"
operation="FlightTicketCallback"

variable="FlightResponseAA" />

<!-- Process the results .. -—>
<!-- Increment the counter -->
<assign>

<copy>

<from expression="bpws:getVariableData ('Counter')
<to variable="Counter"/>
</copy>
</assign>

</sequence>

+ 1"/>

A 2.21 FReeauBARIR sequence
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<if> - A dane i lunsidansinnisiasne Asiaetinaluning 2.22

</if>

<if standard-attributes>standard-elements

<condition expressionlLanguage="anyURI"?>bool-expr</condition>
activity

<elseif>*<condition expressionLanguage="anyURI"?>bool-
expr</condition>

activity
</elseif>

<else>?activity</else>

10)

DN 2.22 FatinaudARas if

<flow> - Adaiaszy iganIsfarinauuLLWNY Asdaainglunni 2.23

<flow standard-attributes> standard-elements
<links>?
<link name="NCName" />+
</links>
activity+

</flow>

11)

AW 2.23 Fatiaua AR flow

<switch>,<case> - A1daaruualiiganIsNan 9 IBLLLAaNN (case-

switch) PnRenlamssnsszy Awnetingluning 2.24
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<switch>
<case condition="bpws:getVariableData ('InsuranceAResposne’,

'confirmationData','/confirmationData/Amount')
<= bpws:getVariableData ('InsuranceBResposne',

'confirmationData','/confirmationData/Amount') ">
<!-- Select Insurance A -->
<assign>
<copy>

<from variable="InsuranceAResposne" />
<to variable="InsuranceSelectionResponse" />
</copy>
</assign>
</case>
<otherwise>
<!-- Select Insurance B —-->
<assign>
<copy>
<from variable="InsuranceBResposne" />
<to variable="InsuranceSelectionResponse" />
</copy>
</assign>
</otherwise>
</switch>

NN 2.24 FiaatinaldARIA switch

{ 2
% o

12)  <while> - MAsNanmuAlHNN1INuIaInguntsnadiaunduilulang

P

Reulanszy Aweteluning 2.25

<while>
<condition> ('SmoreWork' = true() ) </condition>
<if name="gotMilk">
<condition> ("$gotMilk" = true() ) </condition>
<assign name="SETsomeVariables">
</assign>
</if>

<if name="checkinEventl">

</if>

<assign>
</asssign>
</while>
dl o ] & aada .
NN 2.25 ARLINNLR ARG while
. o ul/ dll o Y o Aa 1 1 =K dl dl
13) <repeatUntil> - ﬁﬁ@ﬂUW@ﬂWMuﬂlﬁﬂﬁﬂ@ﬂ??Nﬂﬂﬂﬂ @uﬂ%ﬂﬂtﬂﬂu@tﬂm%

ANUUA FasaagieluNIng 2.26
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<repeatUntil>
<condition
expressionlLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:
xpathl.0">$counter &gt; O
</condition>
<sequence>
<assign name="IncrementCounter">
<copy>
<from>$counter + 1</from>
<to variable="counter"/>
</copy>
</assign>
<wait name="WaitTwoSeconds">
<for expressionlLanguage=
"urn:oasis:names:tc:wsbpel:2.0:sublang:xpathl.0">

'PT2S"
</for>
</wait>
</sequence>
</repeatUntil>
dl o 1 @ aad .
NN 2.26 AIREINNLLRAARIRA repeatUntil
14) <forEach> - AdalunsiidnlureviamesnisiataeaIuaun N+1 A

Tpei7 N il <finalCounterValue> aufagl <startCounterValue> #asiaasinglunIng 2.27

<forEach counterName="Counter" parallel="no">
<startCounterValue>number (1)</startCounterValue>
<finalCounterValue>$NoOfPassengers</finalCounterValue>

<scope>
<sequence>
<!-- Invoke the web service -->

<invoke partnerLink="AmericanAirlines"
portType="aln:FlightAvailabilityPT"
operation="FlightAvailability"
inputVariable="FlightDetails" />
<receive partnerLink="AmericanAirlines"
portType="trv:FlightCallbackPT"
operation="FlightTicketCallback"
variable="FlightResponseAA" />
<!-- Process the results ... -->
</sequence>
</scope>
</forEach>

NN 2.27 FnatinaldARIR forEach
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'
o A

15)  <pick> - ANGINELARNLAYIDAUNIZIINUIN1IANTNUANITANNIDIYTONNA

'
A [ o o o

naiise WandalssinnignnsefunanssuiinaaiuiuasgnnsziiazazAuganaaen

o o

(pick) AasinaeinalunIng 2.28

<pick createlnstance="yes">
<onMessage partnerLink="CustMsgA" ... >
<assign .../>
</onMessage>
<onMessage partnerLink="CustMsgB" ... >
<assign .../>
</onMessage>
<onMessage partnerLink="CustMsgC" ... >
<assign .../>
</onMessage>

</pick>

A 2.28 FatuBARIA pick

da,d o a o aI/ a % o dgj
uananddnatilgnArdslunisiianuiona A9t

9 U

' '
[ o A

16) <partnerLink> - ANRUNBATUUA portType  280L3LLTR53T (T8N0

partner) Nazidinnnganlunszuaunimegsia Awiaetneluning 2.29

<partnerLink name="seller” partnerLinkType="AuctionHouse SellerLT”
myRole="AuctionHouse” partnerRole="Seller”

</partnerLink>

NWA 2.29 Fee1annsld partnerLink
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17) <variables> - AmdaianuunAdaulslunszuauniamiegsna Assatnglu

AT 2.30
<variables>
<variable name="BPELVariableName" messageType="QName"?
type="QName" ?element="QName" ?>+
from-spec?
</variable>
</variables>

AW 2.30 Fnaeinanigld variables

2.1.6 NSNARDULLUNIILNTY [6]
NNINAGALLLLAUNTUNTDNITILATIZ A RUNT UL UA TN INARALANNRANATA
Hundn degnldindsc@nsninteenstinagounasnaaun anani 2.31 uuuunin

al 1

23UNEATN M AdaULLLN Tl ligaana @Fandanilunimmaga Ul LUARTAIN NG

A a &

nanqAe Bufunadeu ldsunsnsunuulaaldsaniiunisiomduidnlidlullsunss

nanama n17bihlasuldsunsnfuaiiinies 1 Alullswnsy daast19udu n1sulasy

iAsasrnenAtinAanfluntsAtunslullsunss vsaiaeuuastinasisinelullsunsy
yirantsauviatiamanluilswnsnaanlal

aniuAaL ATl sun NN NTARANAIAVIARAILAUT  UININAZALAIENTINARALN

a v dJ o ' v [ ' A o % o A 1 A [

wire s danasansataazlinasnsaanuntauiuldsunsusuaiiuvsaluui audu
Tsunsusiuaii a18170RaN70 AT

= [ % rd‘ 1 A o % o 1 a '8

1) nrtNasninaanyi ldimdaudullsunsufuatiu Lanadn Souwnui

UUYNANAn (Killed) Beiufasiién

= o ol A o o o ) =~
2) ﬂ?mm@@WﬁV]@’ﬂﬂNqLMN@HﬂUIﬂ?LLﬂ?Nmu’ﬂUU LAANIN NTEUNARDL

1
=

M lupaunsntiudeliauisaindniawnuiils N liiounusiti
flaasag] (Live Mutant) Astilnaaeufiazfiasiinisivunsiinaaay

¥ 1
Tsdepdinlu wiserlfud ganstinaaeuliinduuioameaaaulndine i

v
o [ o

Hounuindsasegiugnindn  frldinstineaeulaaaaiuns
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v
6 o

Andadouaui bl wansdilauauiiuazidudownuianya
(Equivalent Mutant)

Tun1stsziduilsc@nBn I naagAnstinAao LIUA NN TR A LR MDY

(Mutation Score) AYANNIT

e M A2 AZLULENTY
= o a (dl o (%3 %
D A8 ANUILAAIHILAUYNAIN1IONIR b
T A9 AU UIAIRQ LA
A o a s
E A9 ATUIUTBHI ALTANLA

Wunnsrestinnaseuiusnasdiudpazuuuiamdulitld 100% Teunisaay

11 AINARALANNITNNITARALAUN LFvTaae
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Apply Mutation Program (P)

h 4

Operator

Mutant (P') | Apply Test
T Case
A
A4
‘ [Can not Kill Mutants]| Improve Test
Kill Mutant? >
Case

|Kill All Mutants]

4

)

AN 2.31 25019919 lUe9n19RL A TR ARER TR N Y [7]

2.1.7 NMSNARAUUULIANNTY [11]

Tunasuddeaaasanatn (W.E. Howden) [13] vufmualilisunsy P g
sznausepeniniuwites C uay C Lﬂum@miwul,uﬁm@§°fuﬁqﬂ1zd°ﬁaﬁmwmmmiﬂ WAy
P fulilsunsu P defl 6L felunnameaeuuuLAaiawdu feanislinsdinaaey T vl
C Uuansiefanainaanunlunimagauatiatien 1 A e P anaasdeinanld

IMHAUANITULAEINAL P AININWA 2.32
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Original Program Mutated Program
M J—
/// SN // L] \k"\
/ P \\ // P \
/ \ /
’ \ / \
/ fault [
[ ST \/ Mutated [ s,
1 — WA

0 |
\ v %

N 2.32 n7lddananatn lunau Wit

4 . L it N ] ., .
Falunadnuisarataaauiulildnivuailundaiauludauuaslldsunsunas
Tust wsldasunenapanInmimaniudn “ilulasaiielullsunsunaiuisamiuanslu

Dewsiuld” Geutisaanidu 5 guuy Avsialiiy

1) Aawtl981989 (Variable Reference)

2) nNIAUUAATAALLS (Variable Assignment)
3) AnaA U (Arithmetic Expression)

4) Inaudunus (Relational Expression)

5) finailiuuyaau (Boolean Expression)

ANuaAse [11] A muaifsesulisinsuaesdniwsiduentzilullsunsy
Tnsanuzeedldaunsufuatiuuaslaunsuiignldieanainazgnufauifonsu uazlim
anuBuuifiaueensnli 4 ap fanni 2.33 iewBeuidiey sl

1) EX-WEAK/1  (Expression-WEAK/1)  Mutation Wugieaeeanis
nagaukuudARndu aafuniaiFaufsuaedganiuy (N9
WBeLReunagnsuaaInnnnszintsunsy Aon YLl
WAD 1 ﬂ%\i) 31daTUNTNEUILILUAZ T LAY F4N1TNAGELULIL
Fafandusiiafazfiansianisinadvinty - dannd 2.33
TsunIuBURLURANNIT X = (Z * Z)/A uaziounusilannindu X =

1 v
Z + 2)/A Fanasannnszinfinailsanaianiausnlludaazinnng
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= ! ~ ! o & ! A o v >

WEHUAEUAY X BRI INAANSI8IA1 X aeuiuudavini
= 1 1 % o a s

yigalisendnallsunansiuiiunasioun i

ST-WEAK/1 (Statement-WEAK/1) Mutation Wuanafiaueenns

= a o = o '8 '8 1

nageuwLLIARIntulne i FauRsunaanFaaatlsrnatisendng
TUsunsuAuuU AR wAUIIAIa N iuAsnsEn1lsenatl Tedn
Aa1ranlun g 2.33  azulBauaunasnsaasisenasd dalu
Tdsunsusinnuuilsznal A if (B == A) || (C 1= 0)) wazRNauAus

Fsewasd Aa if (B 1= A) || (C 1= 0)) na3anntnunisnszindsynal

v
o

dauiliuda 1 pf
BB-WEAK/1 (Basic-Block-WEAK/1 Execution) Mutation 019
nageuuLLRANmduTtiatiia1sananudeniiug iy (Huganid

|
cal A

nlunynge uldsunsuilefzauinauiuinadvselsenalng
o ~ = , o o .
nediuaznseanivasnnames) Tultsunsy iy gaA4s while
159 repeatUntil tlufin 39luusiazudeningiuainisndszneyly
Y a - a - N o o P
foafausuriresiinaihizessnatiluvufeniiuguiduld aanany
2.33 4AA1AQ while  WugunsndTounuinialugaAds while 14
o o a 8 a | oA 1 o A 1
AgANAANaLANeNalFeURE LA A FaH AN uvEeld
A1MFUNN793T1 IUATILT NI ENATILAEI
BB-WEAK/N (Basic-Block-WEAK/N Execution) Mutation Wunng
= a o dl o v dl o aa
naaauwuuIARmdungniin e aluayuis BB-WEAK/1

IHANAINNITIUTILNEY 1 ASY 29998 BB-WEAK/1  1U19ngo bil

1
cal a

a1nsnnAnRownwininauluudaniuguls nsudwiaza

A4

QR

= { o ] [~3 dgl 09,
Eq]ﬂL‘]_E‘EI‘]_IL‘V]EI‘LIV’Y][}‘]QLL‘]J?[?]’N“ﬂH‘LI@@ﬂWHﬂ”Iu LASNNTIUTINE
dll a s o o I dl dl ] 4 A 1 o
ﬁﬁmLN'ﬂN')LLﬁ]uVlQﬂﬂ’WﬂﬁiﬂLN@L@ﬂ@ﬂﬁu3W1NQﬂmﬂﬁ AR ANlWAN
' o dl = 1 & o a o
LL‘]J?iﬁJ[F]NﬂMLN@LLﬁ?EI‘LILVIEIU?%MQ’W\?I‘]J?LW?NMN@UULL@ZNQLL@H‘V]
[~ % = [~1 dgl a el o :/j all o |
\lupu ﬂ?@ﬂ@ﬂﬂwug’]uﬂlﬂﬁﬁdﬂLLWMV]NQ’WWJLL@?\W]t;]ﬂﬂﬁ‘ﬁ/ﬂll'}ﬂﬂﬁﬁ

UReNugILUesiualiy
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Original : while (A <= 100)

Mutant : while (A < 100)

Original : X—|(Z Z) I/A
Mutant : X —|(Z + Z) I/ A

EX-WEAK/1—

BB-WEAK -

NN 2.33 QANTa LN UAUENINAN UL BBNRENAABLLLILIA AR WS [10]
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2.1.8  AAUUNITHANT U

a

a o A a dl dl 'Y Y a
naneasLLLuamduiuwAnenaslddainnann 1 falianainalily
Tsunsufiunuy vinlifadauawiuniauaunininaanAasaafiunisiamdu Inesn
[ a a o 1 =2 ¥ o a c e A <3 dl” dl
Aliunsiamduazdeuennenisdnlddnudastinasl dsenail viseudaniugiu d9ay
uetiiuriinresfaantiun1slomg L
Foafiunisiomdwiaangluuuassiaianaianuianidsunsumed

o

A o o & I'e Y o a [~3 1 o 1 dsj 1
M?@uﬂwwuqsﬁ'ﬂwml,m? ImﬂgﬂLL‘LI‘LlﬂJ'EN‘H@Nmwmmﬂ@‘m&mmdﬂ‘LAMI‘LéLLGI@Zﬂ’]EWM@Q 1
:/l dI a o d‘ 1 va o o O a a % 1
erJﬂ’]ﬂﬁ\mﬂLuﬂqE"]uu“‘l FIANINU ﬂmmqumqiﬁﬂﬂq?ﬂqv]u@m')@’]l,uuﬂq?llqLW%HGL'HLL[?]@::
o 1 o 1 dgl
N mqmmqﬁﬂﬂq\iﬂ\‘]m@iﬂu
1) Java — 411348 [25] Ennuafaa1iun1 7R T uIa9n 1191977
Neafudetiandnnsenauuundesiu (Concurrent) 143 Threads,  Synchronization
methods LA Synchronization statements Liluf% wazeudae [26] lEAuuasandiung
Fanduniflugiia Collection interface, Iterator interface WA List and Vector 1ilufiu

a

2) C# - 911948 [23] 0Nk ULAIAMINNTHINTR NS CH# 1agiFa

AiuniamdudaulunjazaanndasiuuuiAnaasaatlansd Telfaatdunisaiaig
Fauni (Delegate Method) wazn1sanaudenanan tTusu
3) saL - auAde [22] 1M nnsaesnssuuuRamdulae 146

o a a o 1 a A o o° a a o dl -dl o ¥ o ul/ o
ATLUUNITHAINTUAL 4 TUA AB paandunisiawmduninaaiunisliA149 SQL  6ia

T |
|

srfluntsfiamduiifeniufeulalusids fasfunisfamduiifaofunisdnay NULL
LazFs LN ISR s U s uTiAgnluAds SQL

4) Ada — 9Ase [21] I MRs U TR unE Ada Taed]
Vlzwmm 5 19m Ao Operand Replacement, Operators Statement, Operators Expression
Operators, Coverage Operator Waz Tasking Operators Falmdniunniamduiadu 65
FaA NN TANT W

5) C — 9uAde [27] ldAuuasadliunistamdusiia Statements
Mutations, Operator Mutations WAz Variable Mutations

6) Fortran -  91u3ae [20] lEA1vuasaniiunisiamduaiia

Statements analysis, Predicate analysis Waz Coincidental correctness
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7) WS-BPEL - 911348 [8] IAn1uuasiaainn1siamduliuun 26 6n

AUDUNITRANTURIUSUT NG T9saTTunTuata N1sasuunaantailu 4 dezinn
Sama R

1. A HuNNTA TN TUNUAFa92Y (Identifier  replacement

operators - |)

2. A HUNE UL TINALL (Expression operators - E)
3. INAHUNNIEUTLAANTIN (Activity operators - A)
4. inaNHunId TuAINERUNFLaYMANITAl (Exception  and

event operators - X)

winzUszinnfiazgninuunsaasadnss g Ae |, E, A vige X faniiiunig
a o o’/J o o dl 1 4 b4 =3 1 1 dl
Rawndusis 26 sasananadinssiufiazgnuilsuenllauusazilsziny Inairseanung X az
e DeAIATERNsEgNAMueTRNId mFuN T Tatany

TudumnauassniseaniuufaAiunisiomduduiuniuning faaals
o @ ] Y A v A dl 1 dl o 3 a
Aunmiudegluuuresdeinnatnresin@auitlsunsunnuves ) Wetduimeiae

Y vm o Ny Al e = & = £ ey A A

Uszgndld s lfanumdun@aullsunsuiuaaullsunsuiimatulnansaus 14asesiie

%

tdl [ 1 = o :: Y a dl a a
miunsvuigeelunis@eullsunsn dsiudelinnainuae  AAAaINNIaY
Tsunsusisaiialunimaduy arlidenglullsunsutng Asiufiseascldlininunsa
o a T 4 Y Aa c dl 1 ¥
ANHuNIINITARLLLLENAAA (Unary Minus Operator) 4n9utinfinail iiasannanlagn
Ransnuudaaneideaesilsunsuni e [19 - 22]
Tuangndaaitiunisfomduligniuetudniunmdng Tunieau
v o A dl v Y o O a % 1 % o ] o O a
Alaanisusuldineliiannsalddanuiiunislietnendneeane dugusaniiunis 1SV,

ERR wag ELL @esatantiunluldfunisn c# uay Java
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L

2.2 IUIENLNUIUD

221 Qﬁuaﬁ'ﬂ@'?’ﬂa “Mutation Testing for Expression Modification Operator of

BPEL" [7]

a o ¥

AR A LA U TN1INARAUTINARIEATNIINARALRUNTULLLNNTLADN T
Wumaian1rananuiuiauauinaz lEniuussaaiunisiomdululuuinaniaiugi ey

dusuni1stn g un1Etng Bellsnausnasinaniunisluansen 2.1 sesa s

ANT 9N 2.1 FaafiunisRowmdug s utnallunm Tna

AOR Arithmetic Operator Replacement
ROR Relational Operator Replacement
LOR Logical Operator Replacement
LOD Logical Operator Delete

LOI Logical Operator Insertion

AOR (Arithmetic Operator Replacement) tfun1slddatinanainasliyllullsunsy
o/l U UL AN N TRANERS (+, - *, /) %)

ROR (Relational Operator Replacement) wlunnslddafianainasldlullsunsulse
TN TLA RN T LS (= 1=, >, <, >=, <)

LOR (Logical Operator Replacement) Lilun1slddafinnainasldluidsunsulae
nsuLAis BN anssns (and, or)

LOD (Logical Operator Delete) ifunislaianannaalilultsunsuinanisausa
sflunidanssneiiuennie (not) aanld

LOI (Logical Operator Insertion) lumsldfananaaslilulisunsulnanisiissi

ptunIdanssneiflwannia (not) aglil
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o U ai// o 1 o al dj a o :j va o o
mliinmagauiudeliasaunguiinlunimima a9lueudds [9] duldinisinuunsia
putiunsdamduiinaulnafansunaIneIudat [10] e liinnsmasaiuaseuaguiy

= QI d’j
AMBETLLNANINEI UL

222 xi’lua'ﬁ/ﬂtf‘;‘ﬂﬂ “Quantitative Evaluation of Mutation Operators for WS-BPEL

Compositions” [8]

a o %

NuAdeRlfianenisls il u@NTNI IBIAUNINTBINGNTBNAI AL THUNI9HA
6 o o o a = va o o O a a o dl 491
widuiusudagieatog 2.0 laRnsmuasaauiunstomdulugduuununaulng

wtialu 4 Useiny fapngen 2.2

AN9NT 2.2 $18NT1TFAIAHUNTRINTUANUT LN TN 2.0

AR HUNNG ANRELNY
Identifier Mutation ISV nsunundassydaulsfosfauusiiuaiinmaniu
Expression EAA ANFUNUAFIANTIUNNLATAINNILN AR ANER T (+, -, *,
Mutation div, mod)
EEU nseerasnsnsaufuenniaeananniinal
ERR ANFUNURFIANTRBNNTANNENAUS (=, I=, <, >, <=, >=)
ELL ANFUNUNLATDINNENINNAIING (and, or)
I ” ”
ECC NNTUNUNLATEIUNNELATSUNILLEUN G (/, /)
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A1379% 2.3 278N1TAIANRUNNTRINT UG MTLA1= Twa 2.0 (si8)

USuasuAnasinnesiaalne N SN isean A aenay 1

ECN
WIBNITNNVITRAARTUUN 1 AU
EMD 5uaeufinasiiaaaan (duration expression) Iagunisi
Y T P L2y
£t 0 UTARILANATNU LIRS AN [TNEIU
o) = % . . =l
EMF Ufudasuiinauildunne (deadline expression) Iagiunun
X L/ ¥ P 4 L2y
£8 0 UTARILANATNULITBI AN [TNFU
Concurrent AFP nsilaeuAenyistan parallel 1w yes Tufanssa
Activity Mutation forEach a8l no
ACI wasuanezilszan createlnstance anianssudanqna
g lulald
L y =
ASF NITUNUNNANTTH sequence AENANTTN flow
AlS n3LALuAN®RLLLl92AN isolated U849 scope Aagl no
AEL NNTANNANIINABN
Non-Concurrent AIE A71e1&7LE a8 (element) elseif 1199 else 8ANANA if
Activity Mutation . .
AWR N17uNUANANIIN while A2l repeatUntil visaasingau
AJC N7LEANETUEL9ZAN (attribute) joinCondition aanann
nanasu
ASI AM7ABUANALITENING sequence 2 AANTIN
APM n19LaA9Utiael (element) onMessage aaNaNNNANTIN pick
APA N19LAA87UtIAE (element) onAlarm @ANANNNANTIN pick

A o o g
#IAAMNAILLUANITA (event handler)
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A1379% 2.3 298N1TAIANRUNNTRINT UG MTLA1 Tva 2.0 (sia)

Exceptional and XMC LINITNTUUAFIALNINALNU (compensationHandler)
Event Mutation aanly
XMT L@INININBAGIALNNIAUGR (terminationHandler) aan'd
XMF \@"EqusiR8l catch 1198 catchAll anannsaduiaianans

(fault handler)

XTF AsunuNnsleudiatiananafqanangau throw
XER N19481NANITN rethrow 8an
XEE n19LeTd9ueiRs (element) onEvent 8BNAINAASLLUANITO

(eventHandler)

Taen1neaatiuaziindaniiunigldldfunssuaunis 3 N9LUIWNNT Aa
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(Computational Cost) 110 fntinldriuTtsunsuniavnduideunine
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AJC APM U APA dratinaidi AIE shufludasnifiunisiiaufanssugios elseif
Ve else @BNANNAANITN if LAY S98101303ATZsA LB HEAT ST-WEAK/A
JusiEafufsiunazinnAanssuiiiiae A AFP ASF AIS AIE AWR LaS
ASI lsignuns0ld STWEAK/A Siasefluntaindafiouawsild 1iesanndasande

v
ﬂ’]ﬁ‘%Lﬂﬁ"]ZﬁLLUUUﬁﬂﬂﬁuﬁs’]u
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3. mseszineaiuudeniugu - un1eiiansunfeedsnismaae LUl BB-

WEAK/1 U8z BB-WEAK/N \liasainnisnagetwuuiaziansnnudenivugiuily

I
o o

o dl KX a ' Y dl [~3 dsj [<4 d‘
wan depsauAqgulidstinatiazlsznaiifos iasanudeniiugiuiugaadan
Tuangalullsunsy n93LALifaadBUAIANNNIDATIAAALAILAUTAINED
ANDUN9UTLLNNAANIINNNTATILITULL ST-WEAK/T dd1819031A9 29T 16

P2 AFP ASF AIS AEI AWR uaz ASI dausaaniiiunisiiomdullssinnsassyuas

dousnatiunisiamdulssinninaiiazaiienounusiaasinatiiazsenaid @
HuesAtsznavnilsnegluudaniiugiu Aaewaiinisindniaunuilunisaud
ng// v 1 o v K v % v asl
ASILIN At BB-WEAK/1 81alua 11909116 aefiaaandanismagasfngia BB-
WEAK/N Tagin179u8197140% N 291 tilanansasnAaadsawlslunmazsataad

N394

o s

o o a dl' A My 1 =R A o o a = \ aa
fasntiunsaauniilananans Ae saaliungs ACH (Mswaauanluuenyisdion
createlnstance  lunanssNdema 1Nl no)  TagAaAHNNT AClI AZA519F20809
dI 1 = o '8 1 %
A3L121N13 (Process Instance) a@dluannsafFauiieumadngseidnaldsunsnfunuy
WATRALAUALE dousaaiinnis AIS (n17wlasueluwanyi3ias isolated 1997AN77H
U [<] [ a v K o/ % dald 1 o v
scope A1nA1 yes LU no) aziflunisiarspuanasidinfesionls Faemetiasligniinun1dly
v a a a rdng [ dal
w9 lunnsasslauauiluinentnuia famnuasnesialilil

1) FnafiunT R ACH N liiasuelulamnyistas createlnstance

] (%
o

= = ° v = a ¢ ) o A =<y
N yes Wl no sﬁ\igﬂﬂqﬂuﬂiQLWﬂ\ﬂuﬂ@ﬂ??N receive MIUU ANNINN 3.1 Gﬁ\‘]vl,?\l@ﬁlll’]ﬁ‘ﬂﬁq

a & e A [~1 dgl a . v
uwaud Uszwail M?ﬂﬂ@@ﬂWUﬂqusLUﬂ@ﬂﬁ‘ﬁ‘N recelve 1@

<process>
<receive createlInstance="yes" />
<switch>
<case name="msn">
<invoke name="install msn" />
</case>
<case name="skype">
<invoke name="install skype" />
</case>
</switch>
<reply variabele="status" />
</process>

all % 1 =l dl v aa 6
ANA 3.1 Anadnellsunsuiwan Muamnatas createlnstance
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o © a

2, FaAHLNNRamdU AIS Beazidinliidasurraasuanvidag isolated ann
yes {lu no dsgnrinnua e Tuianssu scope Wit Asnni 3.2 dslianunsountina

Usenail vizaudeniiugiuluianssu scope 14

<process ...>

<variables>

<variable name="TotalAmount" element=".." />
variables>

<flow>

<scope name="Merchant" isolated="yes">
<sequence>

</scope>
</process>

N7 3.2 fatinaldsunsudnan lguwamnyistag isolated

|
a '

3. Faawauaiingnnluded 1 waz 2 11U ladmunsndszgnaldnszuaunis
nagauLLLAATamdUlE Gaiinsiaszsiiantzinail (EX-WEAK/1) N199LATIZHLaNIE
dgewail (ST-WEAK/1) LL@:mﬁLmq:ﬁquwﬁ@ﬂﬁ”ugm (BB-WEAK/1 uaz BB-WEAK/N)
nanaAe TigunsanageufUR AR A NNNIAALLa AN luleAYBTae createlnstance
L% isolated T4FAANTUNITANTL ACI uay AIS 18 1nuzifeafufinunuyiiiRna N
ST AT arunsnlEnmegeUULgnssTamduaun sRan TN HagN ST

v
Tdsunsuls InentsBaueunaaNE Uil TN TN AWML LA NI LAY

A9 3.1 P18n19FRANHRNINA N0 ML ARG e

. . - NSNARAUIANANTU
paAL UG
EX-WEAK/1 ST-WEAK/1 BB-WEAK/1 BB-WEAK/N
Nundudmsunaseyy
ISV v v v v
Nundugnsuidna
EAA v v v v
EEU v v v v
ERR v v v v
ELL v v v v
ECC v v v v
ECN v v v v
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dl o O a dl Yo
A137197 3.1 318N19AAHUNINE NN LA AR NT W (519)
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EMD v v v v
EMF v v v v
Handudinsunanssy
ACI - - - -
AFP - - v v
ASF - - v v
AlS - - - -
AEL - - v v
AIE - - v v
AWR - - v v
AJC - v v v
AS - - v v
APM - v v v
APA - v v v
funtudrusuanuRadnfuazivanise
XMF - v v v
XMC - v v v
XMT - v v v
XTF - v v v
XER - v v v
XEE - v v v

wvangwne - N W ldssandlEiunimeasuwuinatomduls

v vnai sz ndldfunmeaeuuutdaiamduls
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3.2 NSRS NLAUN

TuduTaLa LN INNFA5 1R LAWY I LFAA  FaA I TUN1T RN Aasa T

o o v

1) e iuNNg 1SV lusaanliunnsiamtuaiafasey NN RssLLlagsn

Q

o o 1

wislunszusunisaestnadludndauds wilanduainmeaiu Assiaetnglunini 3.3

o

dunisaauisawds sinputA Tuldsunsusunuulydflusauds Sinput.B ludausud Tnadh

$input.A waz $input.B lusaudsfiaaeaiu Ae integer

TilsunsumAuuuu

<bpws:elseif>

<bpws:condition><! [CDATA[$input.A != Sinput.B and $input.A != $input.C
and $input.B != S$input.C ]]></bpws:condition>

<bpws:sequence name="HiddenSequencel'">
<bpws:from><! [CDATA['Scalene']]></bpws:from>

</bpws:sequence>
</bpws:elseif>

Numun

<bpws:elseif>

<bpws:condition><! [CDATA[$input.B != Sinput.B and $input.A != $input.C
and $input.B != S$input.C ]]></bpws:condition>

<bpws:sequence name="HiddenSequencel'">
<bpws:from><! [CDATA['Scalene']]></bpws:from>

</bpws:sequence>
</bpws:elseif>

A 3.3 nesanaslisunsudmwasqasantiunng ISV

o ©° a

2) Faatiun1g EAA Wudasnifiunisiomduaiainadniuinnsauwilag
a [ [ a e A rd‘d o a a g o o
Anaillidnaziduidnavizedsenailninisaniiunismieatinddns laesnulaesin
o a a g . [ o o a = (% 4‘ dl A [ 1
ANRUNINNAIRANERS (+, -, *, div, mod) Tdiflusaadiunisandanileiwae fasaasing
A7 3.4 Tuldsunsudiusuulfmrsaavnng + lutinad Sinput A + Sinput.B wasludaunust
Tazaavaung — lufinail $inputA - $input.B hazazaieflaunuinwmasilaauann

-dl [~ A&I . ¥ 1 o
LATRNUNNE + LTUATauNNe *, div LLaZ mod AQELTEUNU
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TUsunsuAuwLL

<bpel:copy>
<bpel:from>
<! [CDATA[Sinput.A + Sinput.B]]>
</bpel:from>

<bpel:to variable="calResult'"></bpel:to>
</bpel:copy>

FwauUN

<bpel:copy>
<bpel:from>
<! [CDATA[Sinput.A - S$input.B]]>
</bpel:from>

<bpel:to variable="calResult"></bpel:to>
</bpel:copy>

N7 3.4 nasandadldsunsudinadiogfanitiunig EAA

3) Faafiun1g EEU  1fludasnifiunisiamduaiainaiinininnenuiag
dl dl [~ a e A e o o 1 dl %
wwrasauNiuenn1Aaananinauzatlsenatl sasaat1anIng 3.5 TullswnsnAunsuly

inail-1 + $counter Uz luinaasdqunuiazauFrenny - Tanc ean Aie 1 +

$counter
TsunsuAuwUL
<bpel:copy>
<bpel:from>-1 + $counter</bpel:from>
<bpel:to>S$counter</bpel:to>
</bpel:copy>
NALAUN
<bpel:copy>
<bpel:from>1 + $Scounter</bpel:from>
<bpel:to>S$counter</bpel:to>
</bpel:copy>
A7 3.5 nrsaudaglisunsudiwasaasaniiiunig EEU
4) a7 H1N19 ERR HlusaaniiunisRamduaiainasiniusinfssuwd aasa
ANRUNITANNEUINUS (=, 1=, <, >, <=, >=) Hludaniun1anfauii AsaatanInwi

3.6 Inglullsunsudiuuuufimresung = Tufinay $inputA = Sinput.B daululqunusild
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dl a & . . v a e‘d‘ A dl
bATRANVNNE > %MHW@14$MDULA > $input.B uazazdiNuaLAunIvaatlasuann

wraanung = uAraavung < = <= Uag >= Anelguniu

Tdsunsusuuuy

<bpws:elseif>

<bpws:condition><! [CDATA[ ($input.A = Sinput.B and S$input.A != $input.C) or
($input.C = $input.B and $input.C != $input.A) or (Sinput.A = S$input.C and
Sinput.A != S$input.B)]]></bpws:condition>

<bpws:sequence name="HiddenSequence'">
<bpws:assign name="AssignIsosceles" validate="no'">
<bpws:copy>
<bpws: from><! [CDATA['Isosceles']]></bpws:from>
<bpws:to part="result" variable="output'"/>
</bpws:copy>
</bpws:assign>
</bpws:sequence>
</bpws:elseif>

Numun

<bpws:elseif>

<bpws:condition><! [CDATA[ ($input.A > Sinput.B and S$input.A != $input.C) or
($input.C = $input.B and $input.C != $input.A) or ($Sinput.A = S$input.C and
Sinput.A != S$input.B)]]></bpws:condition>

<bpws:sequence name="HiddenSequence'">
<bpws:assign name="AssignIsosceles" validate="no'">
<bpws:copy>
<bpws: from><! [CDATA['Isosceles']]></bpws:from>
<bpws:to part="result" variable="output'"/>
</bpws:copy>
</bpws:assign>
</bpws:sequence>
</bpws:elseif>

N 3.6 nesautaslilsunsudiwasaasfaniiiiunig ERR

1
¥

5) Fnaiung ELL  iufaaiifiunisinmdusiainainiutinnssulaeso

AURUNNINNMT9NT (and, or) liliflufamadfiunisansdanile sasaetinen ngd 3.7 Tlsunsu

a

24 A dl dl v dl
FunuuldiATasinng and TuanentaunuildiATasnng or
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Tdsunsusuuuy
<bpws:condition><! [CDATA[Sinput.A != S$Sinput.B and $input.A != $input.C
and $input.B != $input.C ]]></bpws:condition>

<bpws:sequence name="HiddenSequencel'>
<bpws:assign name="AssignScalene" validate="no">
<bpws:copy>
<bpws:from><! [CDATA['Scalene']]></bpws:from>
<bpws:to part="result" variable="output"/>
</bpws:copy>
</bpws:assign>
</bpws:sequence>

a o

HIALAUN

<bpws:condition><! [CDATA[Sinput.A != $input.B ©r S$input.A != S$Sinput.C
and $input.B != S$input.C ]]></bpws:condition>

<bpws:sequence name="HiddenSequencel'">
<bpws:assign name="AssignScalene" validate="no">
<bpws:copy>
<pbpws:from><! [CDATA['Scalene']]></bpws: from>
<bpws:to part="result" variable="output"/>
</bpws:copy>
</bpws:assign>
</bpws:sequence>

A 3.7 ngsandasldsunsudmwasoafamaitiunig ELL

(%

6) e Hiunng ECC  ludaniiunisRawmdusiainainiuiinnsauilag
Ananiafiuniainaanudunia (¢, /) Wdlusaadivnnsansanile fesaagnan1ng 3.8
Tnaluldsunsudunuulfiasaeaang / Tuiinad $reserveVehicleln.itinerary/ota:itineraryRef

e luloumnuilfiAsasrung /7 lulinal $reserveVehicleln.itinerary//ota:itineraryRef

TudsunsNAuLLL

<bpel:assign name="copyVehicleCancellation">
<bpel:copy>
<bpel:from>$reserveVehicleIn.itinerary/ota:itineraryRef</bpel: from>
<bpel:to part="itinerary" variable="cancelVehicleIn"/>
</bpel:copy>
</bpel:assign>

Houwaun

<bpel:assign name="copyVehicleCancellation">
<bpel:copy>
<bpel:from>$reserveVehicleIn.itinerary//ota:itineraryRef</bpel:from

<bpel:to part="itinerary" variable="cancelVehicleIn"/>
</bpel:copy>
</bpel:assign>

A 3.8 ngsantasldsunsudinasagfamaiitiunig ECC



47

%

7) A ufiunng ECN  ifludasnifiunisfiamiusiainainianiinfisaulag
AN ATIIAL AN AL AANAITIAT 1 LAZNNIANALAARUMLY 1 AU Fasaataning 3.9
Tsunsufuuunlufinatl SinputA > 100 fleasii 100 azgnaiiefiownud 2 90 A fnail
$inputA > 99 T9gnamA1an 100 ae 1 uwazilnatl SinputA > 10 TagnanmIwm 1

AL

TudsunsNAuLLL

<bpws:condition
expressionlLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpathl.0">
<! [CDATA[$input.A > 100 or $input.B > 100 or $input.C >
100] ]></bpws:condition>
<bpws:elseif>
<bpws:condition>..</bpws:condition>
<bpws:assign name="AssignEquilateral" validate="no'">
<bpws:copy>
<bpws:from><! [CDATA['Equilateral']]></bpws:from>
<bpws:to part="result" variable="output"/>
</bpws:copy>
</bpws:assign>
</bpws:elseif>

FALAUN 1

<bpws:condition
expressionLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpathl.0">
<! [CDATA[$input.A > 99 or $input.B > 100 or $input.C >
100]]1></bpws:condition>
<bpws:elseif>
<bpws:condition>..</bpws:condition>
<bpws:assign name="AssignEquilateral" validate="no">
<bpws:copy>
<bpws:from><! [CDATA['Equilateral']]></bpws:from>
<bpws:to part="result" variable="output'"/>
</bpws:copy>
</bpws:assign>
</bpws:elseif>

NUAUN 2

<bpws:condition
expressionLanguage="urn:oasis:names:tc:wsbpel:2.0:sublang:xpathl.0">
<! [CDATA[$input.A > 10 or $input.B > 100 or $input.C >
100]1></bpws:condition>
<bpws:elseif>
<bpws:condition>..</bpws:condition>
<bpws:assign name="AssignEquilateral" validate="no'">
<bpws:copy>
<bpws:from><! [CDATA['Equilateral']]></bpws:from>
<bpws:to part="result" variable="output"/>
</bpws:copy>
</bpws:assign>
</bpws:elseif>

A9 3.9 nesanlaslisunsudimwasqasaoniitiunng ECN
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%

8) a1 Hun1s EMD  Wusanifiunislomduaiainaiiniuiinisauwd as
. e, ds o d 4 2 e e e 4
Inaildaainaninan1sunungae 0 1iga ANNARAIATNUINTAIANEBNAY AIAQ2EN9AINA 3.10
TuTdsunsusuuuulunianssy onAlarm danivualiinszuaunissafluszeazioan PODT12H
oI/ = nI/ d‘ v a s = a ' d‘ dl |
UuAe 12 49109 T9argnaTelauaud 2 4m Aa H9uAud 1 anszazinaInIgeeadAsanilay

PODT6H waziauwausi 2 nuuaanainissailu 0 Aa PODTOH

TUsunsuAuwL

<onAlarm>
<for>"PODT12H’</for>
</onAlarm>

RLAUN 1

<onAlarm>
<for>"PODT6H’ </for>
</onAlarm>

RALAUN 2

<onAlarm>
<for>"PODTOH’ </for>
</onAlarm>

A 3.10 nesandaslisunsudinasaasaniiiiunis EMD

v

9) Faa1tHuN1e EMF ilufaanidunisiamduaiase ulasinadnininy

o o

Fanlaatinaillduane 1N s ununALs 0 1e ANNAAAIATNUTNABNAN BN AL FaFaati

Lo

nd 3.11 Tsunsufiuuuiufianssy onAlarm B9RauuA BN ZUAUNI998AUNTEIY 2011-10-
28719:28:19 FRLYNATNNILAUT 2 1A AR WA 1 AATLHZINAINIITOAIATINTN 2011-
09-23T19:17:15 uazdaunud 2 AnuuaAaInissaliiuszaziaanilaqiiis Aa 2011-08-

18T19:06:11
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TusunsuAuwLL

<onAlarm>
<wait until=”2011-10-28T19:28:19"></wait>
</onAlarm>

RLAUN 1

<onAlarm>
<wait until=”2011-09-23T19:17:15"></wait>
</onAlarm>

RALAUN 2

<onAlarm>
<wait until=”2011-08-18T19:06:11"></wait>
</onAlarm>

A 3.11 nesandaslisunsudiwasaafaniiiiunig EMF

o ©o

10)  FA1EuN1? AFP lufaa1fiun1siomdusianauwlaananssd nnuting
pallaglenyisias parallel lunanssu forEach lagnnuamA1aIn no 1Tu yes Ads208N4
A1 3.12 Teeluldsunsufiunuulunanssy forEach Nuanvisdas parallel 1w no dqulu

Hawnuwigninuuaan lukenvizdas parallel 1w yes

TsunsuAuwuL

<forEach parallel="no" ... >
<startCounterValue>1</startCounterValue>
<finalCounterValue>5</finalCounterValue>

<scope>
<invoke name="checkAvailable" ... />
</scope>
</forEach>
a o
HIALAUN
<forEach parallel="yes" ... >

<startCounterValue>1l</startCountervValue>
<finalCounterValue>5</finalCounterValue>
<scope>
<invoke name="checkAvailable" ... />
</scope>
</forEach>

N7 3.12 nesaudaalisunsudinadnasaoaiiiiunis AFP
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11)  faandiunng ASF  WlufaaniunsRmntuaiafa Ll adians sy nnting
Aaullasianssn sequence uianssu flow AssaatnanIng 3.13 Taalulilsunsufiniuy

1¥Ranssu sequence anuznRauswigniasilufanssy flow

L
TusunsumAuuuy
<sequence name="requestMessage'">
<receive name="receiveOrder" ... />
<invoke name="paymentCheck" ... />
</sequence>
a o
HALAUN
<flow name="requestMessage">
<receive name="receiveOrder" ... />
<invoke name="paymentCheck" ... />
</£low>

N7 3.13 nesaudaalilsunsudinadaasioaiiiunig ASF

12)  daadiunig AEL  Wlusaaiiunnsiomduaiasaulaananssy $ausing

% 1

[ %3 a a o dl % a
paulasfanssulnanisaunanssuaan assaag19n Wy 3.14 Tdsunsufuiuulunangou

a a

sequence 19znaUfineNanssy receive WAT invoke UUENNAUAWINANIIH invoke §NLAN

AANAINNANTIN Sequence

L
Tdsunsumuuuy
<sequence name="requestMessage">
<receive name="receiveOrder" ... />
<invoke name="paymentCheck" ... />
</sequence>
a o
HIALAUN
<sequence name="requestMessage">
<receive name="receiveOrder" ... />
</sequence>

N7 3.14 nesaudaalisunsudinadaasoaiiiiunig AEL
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o

13)  Faaniiunig ACI  WludasniunisRamdustinsauwdasianssy nuing

sanlasnanssnlneilasuA1aesuenvisiag createlnstance a7 yes Ll no AN 3.15

TusunsuAuwLL

<process>
<receive createInstance="yes" />
<switch>
<case name="usa">
<invoke name="install firmware" />
</case>
<case name="france">
<invoke name="install firmware" />
</case>
</switch>
<reply variabele="status" />
</process>

NALAUN

<process>
<receive createlInstance="no" />
<switch>
<case name="usa">
<invoke name="install firmware" />
</case>
<case name="france">
<invoke name="install firmware" />
</case>
</switch>
<reply variabele="status" />
</process>

A 3.15 ngsaudaglisunsudinasagfamaiitiunig ACI

14)  Famdiunng AIE  Wufqaiiunisiomdusiasaulasianssd Nusing
sanladnanssulnaalfangsd else 1iaa elseif aanaNNNangsy if Aasagi19N1NA 3.16 Tag
Tulilsunsndunuulunanssy if @etlssnaudas elseif was else hazlulauauinanssy elseif

Qﬂ@ﬂﬂﬂﬂ@ﬁﬂﬁ@ﬂ?iﬂif
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TusunsuAumLL

<if name="majorPayment30000Baht">
<condition>Sorder > 30000</condition>

<invoke name="calculatePC" ... />
<elseif>
<condition>$order > 15000</condition>
<invoke name="calculateNotebook" ... />
</elseif>
<else>
<reply name="sendPicture" ... />
</else>
</if>
a 4
HALAUN

<if name="majorPayment30000Baht">
<condition>S$order > 15000</condition>

<invoke name="calculatePC" ... />
<else>
<reply name="sendPicture" ... />
</else>
</if>

N7 3.16 nesaudaalilsunsudiwadnasaaiiiiunig AIE

15)  famdiung AIS s iiunisiomtusiasaulasianssd Nusing

aaudasianssulpeilasuaaaswenvatan isolated an yes 1l no Assatnaniwi 3.17

L
Tusunsumunuy
<scope isolated="yes" name="Scope" ... >
<compensationHandler>
<invoke name="ReportCancellationToAccounting"” ... >..
invoke>

</compensationHandler>

</scope>
a o
HALAUN
<scope isolated="no" name="Scope" ... >
<compensationHandler>
<invoke name="ReportCancellationToAccounting" ... >
...</invoke>

</compensationHandler>

</scope>

</

A 3.17 nssandasllsunsudmasausan1iiuning AlS
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16)  faaiiunig AWR Wusaanfivnisiomduaiasnnilasianssn nnuting
Aaldasnanssnlagn1sununnanssy while fag repeatUntil fasaagnening 3.18 Tilsunsa

funusldfanssn while Tuanenfounwignilaeulnel#fanssn repeatUntil unui

TUsunsuAuwuL

<while>
<condition>
$iterations > 3
</condition>
<invoke name="incrementCounter" ... />
</while>

NALAUN

<repeatUntil>
<invoke name="incrementCounter" ... />
<condition>
$iterations > 3
</condition>
</repeatUntil>

A 3.18 nesandadldsunsudinasaafaaitiunig AWR

17)  daaiiunig AJC Hlusaanfiunisiomtuaiafanlaanianssy Nauting
sautlasianssnlneauiangss joinCondition 88n AIsaaENaN WA 3.19 Tulsunsufiuiuy
Aanssu targets  Usznaudaenangsu target Lag joinCondition  wazlulalmuinanssu

joinCondition gNAaLBBNAINNANIIN targets

TUsunsuAuwLL

<targets>
<target linkName="1linkl" />
<joinCondition>
$1inkl and $1link2
</joinCondition>
</targets>

LA UN

<targets>
<target linkName="1linkl" />

</targets>

A 3.19 nesaudasldsunsudiwasaasamaiiiiunig AJC
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18)  Aamdiunng ASH Wufaaiiunisiomdusiiasaulasianssn Nusing

'
o

aautlasnanssulaanisaaunnanssuluianssy sequence AN Ing 3.20 Tilsunsa

v
a a

Aunuylufansss sequence TeUsznaufoananafianssn 1naERRILAWYNIANTTN invoke 119

2 ALYNAAUAIALNITNINIU

L

Tdsunsumunuy

<sequence name="requestMessage">
<receive name="receiveOrder" ... />
<invoke name="paymentCheck" ... />
<invoke name="serviceDelivery" ... />
<reply name="sendConfirm" ... />

</sequence>

a o

HALLAUN

<sequence name="requestMessage">
<receive name="receiveOrder" ... />
<invoke name="serviceDelivery" ... />
<invoke name="paymentCheck" ... />
<reply name="sendConfirm" ... />

</sequence>

N 3.20 nesantaslusunsudmasaasnaiiiiunng ASI

19) sl APM {lusaaniiunistomdusinsaulasianssy nauting
aaudasnanssulaeatnanssy onMessage 880 Aamaaen NIy 3.21 Tdsunsufuuuylue
Aangsu pick Usenaufiaananssneass) i onMessage waz onAlarm luatusawAus

nan3IsNeiae onMessage YNALBANAINNANITN pick
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TusunsuAuwLL

<pick>
<onMessage partnerLink="buyer" operation="newArticle" ... >

</onMessage>
<onMessage partnerLink="buyer" operation="fullRequest"
> ...
</onMessage>

<onAlarm>

<for> "P3DT10H’ </for>...

</onAlarm>

</pick>

NALAUN

<pick>
<onMessage partnerLink="buyer" operation="newArticle" ... >

</onMessage>

<onAlarm>
<for> ’"P3DT10H’ </for>
</onAlarm>
</pick>

i 3.21 nssandaslsunsudmadaasaaiifiunig APM

20)  Faiiunig APA WluFaniunistomduaiasntilasfiangsd nuting
sanlasianssnineaunanssy onAlarm @80 Aafaae9AINd 3.22 Tsunsnduwuylu
nanssu pick Uszneufiaananssnees ] v onMessage waz onAlarm luanueiawAu

nan3ssNeiae onAlarm gNALBANAINNANITN pick
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TudsunsNAuLLL

<pick>
<onMessage partnerLink="buyer" operation="newArticle" ... >

</onMessage>
<onMessage partnerLink="buyer" operation="fullRequest" ... > ...
</onMessage>
<onAlarm>
<for> ’P3DT10H’ </for> ...
</onAlarm>
</pick>

a o
HIALAUN
<pick>
<onMessage partnerLink="buyer" operation="newArticle" ... >

</onMessage>
<onMessage partnerLink="buyer" operation="fullRequest" ... > ...
</onMessage>

</pick>

A 3.22 ngsaudadlisunsudinasioefamaitiunng APA
21)  Faadunng XEE Wumaanfiunisiomduriaanudatsaauaanialng
o%/dln/ a a o o 1 dl
NuBneawlasnanssnlinaaufanssy  onEvent aan AIARBENNAIND 3.23 T1lsunsy
Fuwuulunangsn eventHandlers  @ailsznaudaaianssusias onEvent  d19luianssu

eventHandlers 1TUENRAUAWITIANIIH onEvent QNALBANAINNANIIH eventHandlers

TsunsuAuwuL

<eventHandlers>
<onEvent partnerLink="purchase" operation="statusOrder" ... >
<scope> ... </scope>
</onEvent>
<onEvent partnerLink="purchase" operation="cancelOrder" ... >
<scope> ... </scope>
</onEvent>
</eventHandlers>

NLAUN

<eventHandlers>

<onEvent partnerLink="purchase" operation="cancelOrder" ... >
<scope> ... </scope>
</onEvent>
</eventHandlers>

A 3.23 nesandasllsunsudmwasqasaoaitiunng XEE
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22)  FaAEHUNNT XER WIUAaAHUNITHANTUTIRAA A wUadsaaLANNE LN G
o Szdlv a a [ ! dl Y
Wuihanulasianssulnaaufanssu rethrow aen AwFIaEinan Ny 3.24 Tlsunsusiuuuy
{lunanssu faultHandlers deisznauficafianssnean AN dauliauausiazauianssy

gingl rethrow aANAINNANIIN faultHandlers

TUsunsuAuwLL

<faultHandlers>
<catch faultName="noPaperStockException"
faultVariable="paperInStockVar">
<rethrow> ... </rethrow>
</catch>
<catchAll> ... </catchAll>
</faultHandlers>

NALAUN

<faultHandlers>
<catch faultName="noPaperStockException"
faultvariable="paperInStockVar">

</catch>
<catchAll> ... </catchAll>
</faultHandlers>

AN 3.24 nasaudaslisunsudiwasaasaniiiiunis XER

@ O Aa o o

23)  AaAunag XMC lusaaniivnisinmduninaaudasFnauaanmalng
o 4 e - = , c o d
Nutnnaaulasianssulagaufangsy compensationHandler 880 AYAIALNAINT 3.25
Taaldsunsufiunuuinansss scope  Iaainanssneasadnglume faultHandlers WAz
compensationHandler g3uluRauAWNANIINEBY compensationHandler azgnaLa8aNAIN

NangTu scope
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TdsunsumAuwuy
<scope name="buyer" ... >
<faultHandlers>
<catch faultName="rejectOrder">
</catch>
</faultHandlers>
<compensationHandler>
<invoke partnerLink="vendor" ... />
</compensationHandler>
</scope>
a o
HALAUN
<scope name="buyer" ... >
<faultHandlers>
<catch faultName="rejectOrder">
</catch>
</faultHandlers>
</scope>

A 3.25 n1esaudaglisunsudiwasaasaniiiiunis XMC

24)  FaAEUNNT XMF luaaailuni st wa i aawlagsiaauaauialng

1 '
(% 1

nutnNsaulasianssuinaauiangsy catch 3@ catchAll aan A9FaE9NINA 3.26
TUsunsNAULLLRNRANTIN faultHandlers @9ilsznavufinenanssusiasl catch WAL catchAll

UENHIUFWINANINE DS catchAll gnausanann faultHandlers

TUsunsuAuwLL

<faultHandlers>
<catch faultName="bookNotAvailable" ... >

</catch>
<catchAll> ... </catchAll>
</faultHandlers>
4
HILAUN
<faultHandlers>
<catch faultName="bookNotAvailable" ... >
</catch>

</faultHandlers>

A 3.26 nesaudasldsunsudinasaafaniiiiunig XMF
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o O a

25)  FaAEHUNNT XMT U AmunIs Tt uIsna s awladsaaumauinnlng
Nutinianulaenanssulaaauiansssd  terminationHandler 28n AIFAAENIATINT 3.27
TdsunIuAuLLLNNAngIN scope Talfanssnsiat eventHandlers Way terminationHandler

FeluiounwiMansantia terminationHandler gnavsanaINfiangsx scope

TUsunsuAuLLL

<bpel:scope name="Scope">
<bpel:eventHandlers>
<bpel:onEvent
messageType="intf:EventRequestMessage" ...>

</bpel:onEvent>
<bpel:onAlarm>
<bpel:for><! [CDATA['PT15S']]1></bpel:for>
</bpel:onAlarm>
</bpel:eventHandlers>
<bpel:terminationHandler>

</bpel:terminationHandler>
</bpel:scope>

FALLAUN

<bpel:scope name="Scope">

<bpel:eventHandlers>

<bpel:onEvent
messageType="intf:EventRequestMessage" ...>

</bpel:onEvent>
<bpel:onAlarm>
<bpel:for><! [CDATA['PT15S']]1></bpel:for>
</bpel:onAlarm>
</bpel:eventHandlers>

</bpel:scope>

A 3.27 nesaudaldsunsudinasoefamaitiunig XMT

o o a

26) ANATTHWNNT XTF HlufaAduni1siomdutiiasauladmaauninuialng

'
o =

o U dl a dl aa s a % al o dl
PIULNNAALLAINANTTHUNUNTA LA ANFLARUDY faultName TUAAnNTIH throw A28BNFA2AT
o o 1 ndl 2 Na . dl = v Y A % a 1

1108907 3.28 TN TNARLLLNNANTIN if TINNITAUdaRANaInRaaNansINeias)
throw @28 faultName="noStock” @nuluRaunuriazidagunissudatinnanlngld

faultName="articleNotAvailable”
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TdsunsuAuwLy
<if>
<condition>$stock &gt; 100</condition>
<flow> ... </flow>
<elseif>
<condition>S$stock >= 0</condition>
<throw faultName="noStock" ... />
</elseif>
<else>
<throw faultName="articleNotAvailable" />
</else>
</if>
NLAUN
<if>
<condition>S$stock > 100</condition>
<flow> ... </flow>
<elseif>
<condition>S$stock >= 0</condition>
<throw faultName="articleNotAvailable" ... />
</elseif>
<else>
<throw faultName="articleNotAvailable" />
</else>
</if>

A9 3.28 nssanaslisinsudmagdassaaiifiunng XTF

a o = =
3.3 NMFIAATICULALABNLUULATAIND

3.3.1  LAINNLTNLINAR

=2 a o 4’@' v dl A a v o A
ﬂqﬂﬂqiﬂﬂEQQun@ﬂ[7]ﬁﬁnhﬂYﬁ@ﬁWuﬂi@ﬂNﬂWﬂ@@URUU@M?QQNQUﬂﬁuﬂUlHW@

WERNIRT AR HUN TR T ug rFuTnatuN 1E lun1ssandasinaddng uazly

v
A A

a o v aal = a u/dl v A Ay v
QWHQQH[1O]1®L@uﬂﬁﬁﬂqfﬂﬂ@ﬂuuUDQﬂNQUﬂﬂuﬁﬂﬂqiw@@ﬂUWQﬂQﬁuNﬂﬂﬁﬂﬂGhHQ@Wiu

ANINAZALLALNIINIINARALLLLRANTULLLAULAN ABNIUIAaRIAUaLATaIN AN I ER514

founwiuazgnynegeudioadsnismageuuutiaamdusiiasiia] Aanmi 3.29



BPEL Server

1 -
BPEL Validator

2}

Mutant Generator

‘R

Mutants

61

DataBase
e

SOAP Message est Executiln Environment
3k s

S
v

\_/
Test Cases
DataBase

N
Test Mutant Controller

SOAP Message

4 K
State Comparator

Test Results
DataBase

6

Mutation Score

Calculator

)
O Test Cases

®

- Execution Timer

— Effectiveness

Calculator

AN 3.29 WABAIWEILUIAAUDILATANNE
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dl a a dl = dl a di/ F % =X =® a
AMINATINN 3.29 LNWATNETILRIAAURILATANHNANNIUIRLULAATINT L AN

danulsznaundAtyas 7 diu wasiiniannanuassallil

1)

k1l

1
= v A

FomsaaaauLenansina (BPEL Validator) Huiiniinsasauianasiwainign

b

o v dll = 1 = dl v = % g
i lweAresie Iﬂﬂﬁl?Q@@ﬂUQWLﬂﬂ@W?ULW@‘WLmWNWNﬁQWNﬁ?UﬂQu@NH?m
A 1 dl A % = o a =
vigald lenan ldlunsmeaeviszneudagianansiing NANTAULUALILD AR

a < & = A 1 dl = dl ¥
LaA LANATANARY wazlandnendidnueadAn1virald Waenansdwandin

v

W uszuudauanysaifiazgnin llgdunauda bl

v a s

o ¥ a - A v oA =
FNATINHALLAUN (Mutant Generator) NVU']V]’&?'NNQLLWHV]Q'\ﬂLﬂﬂ@W?ULW@I@ﬂ

o

PANNIT4 319N AN Az NANTuNIA NG AL THUN NN Ada Iaaan 1d Falila

%

v a '8 o dl dl A [~ [~1 a '8 1 :/J dl
’&?NNQLLmuWﬂ@ﬂuﬁﬂﬁu’muu\‘]Lﬂ?@\‘iﬁ\lﬂﬂ@zm‘uuqLLmuVlLM@’]uuVLﬂVL'JVI
ﬂmfﬂﬂgaﬁmmuﬁ (Test Mutant Database)

FaAYUANNIINAAEY (Test Mutant Controller) HufinfirauRunIsnagauiia

' XK v a '8 v a I8 = dl = v

LB UN Iﬂﬂ@zmﬂmﬁgﬂmLLmuW@Wﬂg’luﬂj'ﬂH@N')LLmumLL@Zﬂ?MW@’&@UWLMHNi’J
o ~ b, - PR ~

@ﬂﬂﬁsﬁuﬂﬂyj@m‘m%m@ﬂu @ﬁﬂuu&ﬂm@H@W?QU?QN1ﬂ%Lﬂ‘i@\iﬂ?zNQ@N@ULW@

(BPEL Server) Tnaaeflugiliianaiuanslal vasainfirsesilszuaananiiunig

o

a3alFauiasuin fazdenadnsnaunalugdunudenauresladnduuniso

muqumwmmmﬁ@L%ﬁﬁ@imumuﬁmiﬂ

Fulefieuanue (State Comparator) SvtiiReufiaunadnSI0san s
sednefiouauiiaslsunsudiuuny degUuunresnisnBaudeufasduiud
NAEBUTABNIANNSAGAL A EX-WEAK/A ST-WEAK/ BB-WEAK/1 uas BB-

WEAK/N  #a9a i3 U e unadangszudnaseudnaiownuinazllsunsy

1
4

fueiil naansazgninulingiudieyasasnismagay (Test Results Database)

&9

o [

FLALTZEIZ AN U (Execution Timer) AtHunALsse a4 lunis

'
= o @

NARAUNIUAUA  TIAAUIZEZIIAINIINNNIBIENANWHDAIAIANNNS
» d - 4 o .
noaauaddioyaliiiAsasdszuoanaiiing  uazugaalandsaIneIunIg

= o oAl A 1%
L‘].I??F;I‘]_ILV]EI‘LI NAAWDLTELTRE LA



63

v

B) FANILAZWUURANTY (Mutation Score Calculator) NN ANIUALLULRD

[

o =KX v a o—dl o % a rd‘ o 1 ¥
LVITMT@H@]\?“H@H@N’]LLMH nn ﬁiﬁ LL@m\I’JLLL‘]‘LAVW]EI\?ﬂﬂ@%@’]ﬂgquﬁl’ﬂﬁ;{@ﬂ'}ﬁ‘

NAgaL kaziaunWinnaRaNAaIng ey adawnuin i lunisAiuan

7) faAnuaullsr@nsninaednstineday (Test Cases Effectiveness Calculator)

i
¥ A o

o a a = dl v :'// dl X v
NN ATRILY I ANBNINURINTUNAFALN L L N3N AGB LI TIREANLDY A

ALLUURANTUN AN UL IERNAI A UIBAL LR T

3.3.2  UHUNWYALAR
LHUN NG ALARTDILATAINDAZBDLNTININIINUATAIATUN 991D
seuy TngavifluyNuedeinnAgea Uz UL AININT 3.30 WALINLATIDUATAILALAAAT

AN9199 3.2 — 3.17

System

Upload BPEL File <<indude>>
Generate Mutants

(/" Select Mutation Operators
Undeploy Program
Deploy Program
(7 setect L service <<IndudE>> 5 <<induds

<<Jhdude>}

/ Select Test Cases
% L — Test BPEL 0r|g|nal

X

WeMuTe Server

X

BPEL Engine

Display WeMuTe Result
Calculate Testcases Effectiveness
BPEL Program <<i dude>>

<<|ndude>>

<<|ndude>>

NINT 3.30 WHBNINYALARLBLATDINE
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dl = o v v
F138N 3.2 INUNTLRYUMLALAALN W T gunsuAdLLL

S CERIGE WEMUTEO01

ARLAR Upload BPEL File

LAALADS dnnaaai (Tester)

whuang et tsunsufuuundingszuu

AALARTIA NS -

Rauluraunii Tsunsndiuetiuiivas lugiionansdyl

dunaL 1. dhnageuBanldlilsunsneinuniaduus e s
2. rUUaTNUtA@sudn Tl sunsusiualiy
3. unnaaavanivanldsunsusuay
4. szunnTudinlusunsu et Buw e Fnn a5y (Web
Server)

Rewlameanas Iﬂ:‘umuﬁuaﬂui’m’%umiﬁuﬁﬂ@fgumﬂ%qﬁmiﬁu

F1379% 3.3 EATIRALALAAIASNAYIA L HWNNTHAmEY

S CERIGE WEMUTEQ02

eAdLAd Select Mutation Operator

wanLnas innegay (Tester)

huang et tsunsuduuundingszuy

gmﬂﬂﬁﬁuﬁ'ué Generate Mutant

Haulanauuin

dunaL 1. 1INNARALIABNLUIRT N INARDLIAN N T
2. svinRzidenfAiun I imduR fandaatunmagenaa
ﬁqmﬁfwﬁﬁmfuj TnednTuedm
3. tinnaaeunatuiiesi1efioun

Naulanauad i:um’éwﬁf;LLmuﬁmwmﬁqmwﬁf;ﬁ’uﬁum@ﬁqmﬁu‘ﬁ@@ﬂ
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S CERIGE WEMUTEO03
AdaLAd Generate Mutant
4 o

LAaALARAT UNNA&aL (Tester)

v { o 1

NN Wiati Tdsunsuiunuuidingsyuy

ARLARTNANNUS

4' ll 1 v £ o [~ 1 dl a <

Naulanaunun TsunsusuariuiiuetuuFsesLanIady

AURAU 1. FLUURSNAMAWIANAI AL TN A EuRINdauLaan
2. 92UUAUNILAUNNAS19ATaNA 1511 Mutant Database

=] 11 [ a P I3 ol

Naulungulg Hqueuignifiv1sn Mutant Database

A P P ~
M19NN 3.5 ?qﬁlﬂzﬁmﬂﬂﬁql’&Lﬂ@L@@ﬂIﬂ?LLﬂ?NULW@

S CERIGE WEMUTEOQ04
AdLAd Select BPEL Service
L4 %

WaALART UNNAAL (Tester)

b4 d o 1

vunng et Tdsunsusivuuudingsyuy
ARLARTNANNUS

=1 1 L4

Naulunaunin

& = = Sy
TUADY sruLnans Az idanradlitsunsuinanfioanimage
Naulanauad unnagaunauiwedingdunausald

R399 3.6 9NLATIALAALARLRANNINAADL

S CERIGE WEMUTEO05

AdLAd Select Test Cases

LAALADS dnnaaail (Tester)

whuana Lﬁ@ﬂﬂﬂmm‘uﬁmmuLfﬁﬁzg'ﬁ‘zuu

gmﬂaﬁﬁ’uﬁué Test BPEL Origianl, Test BPEL Mutants, Deploy Program,
Undeploy Program

Raulanauntii nsdinaaelAgnAnAalsf TestCases Database
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M19N 3.6 ?']El@gﬁlfﬂﬂﬂ%@Lﬂ@L@ﬂﬂﬂ?mmﬁ@@U (m9)

66

AURAU

1, ﬁﬂmmmuimm%]mgdamaimmumLﬁmm?ﬂwmmu
2. ﬁﬂwM@Uﬂmﬂmﬁ@mmﬂﬂmmuﬁmm‘u (Test BPEL
Original)
SPLLRANIARRA Tl s U AL (Deploy Program)
SUALNAANSTST Test Result Database

CsruvenanniIsingallsunsuima (Undeploy Mutant)

. IEULUNINITAARAINALALY (Deploy Program)

_FLULLAUNAANS 197 Test Result Database

v

3
4
5
5. ‘L‘Iﬂmmmunmﬂmﬁﬂmmmuﬁmmuﬁ (Test BPEL Mutants)
6
7
8. 2ZULENANNITARAINAUS

9

- sruuringnludie 6 - 4a 9 aznd1arATUVINHIUAUT

Naulaniguas

Haunwinnsgnnagey

A = o
MNTNN 3.7 ?qﬂﬂgL@ﬂﬂ%ﬂLﬂ@W AAaUTLTLNINAULLIL

S CERIGE WEMUTEO06

ALAR Test BPEL Original

wanLAas dnnaaay (Tester)

Whuane iarasalilsunsuduuunlaf BPEL Server

gALARTIANNUS

Naulunauutii

dunaL stinienanstluessunsuduuunlAnssly BPEL Server
Raulumeanad Tﬂ@LLﬂiuﬁuLLuugnamﬁimu BPEL Server

FIN399 3.8 MEARALAAANAALITINAN WA

SUREALAR WEMUTEO007

HALAR Test BPEL Mutant

LAALARS nvnegay (Tester)

Whuane ierafadaunull? BPEL Server
gALARTIANUS
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FN3°99 3.8 EAzRALAAANAAILITINARILAWS (Fia)

dl' 1 v

Nauludauntii

AURAU srULNaNANTTUIasR LA I Rasall BPEL Server
Naulamenas HounwignsnEsu BPEL Server

;13799 3.9 IeaiREAgARaRncalLsuNTN

TUREALAR WEMUTEQ07
gdLAd Deploy Program
.4 o

WaALART UNNAAaL (Tester)

b4 &I o % P ]
whuang et ldsunsusuiuLing sy
ARLARTNANNUS

4 1 L4 o [=3 1
Naulunaunin Tsunsusivmiiinfvag ugd v dal
AUAAY

= vL o v v Yo o R | = a @
Naulanauas TsunsusuainlfFunisiunineguuasasiisnisiy

F1379% 3.10 AT ALAAAINANN1TARAITL NN

SUREIALAR WEMUTEO007

gdLAd Undeploy Program

waALAas innaaay (Tester)

huang et tsunsuduunndingszy

HALARTIANWUS

Rauluraunii Tsunsusivariuifivae] TugtIwa

Tunau

Raulunenas Tsunsufuariu i sunsduiineguueiaaisnisiiu

F1979% 3.11 IeaziBsagdAanTaL LA AN S sz nane Tl sunsufuLLLUAT R UAL

SWAELALAS WEMUTE008
YALAR Compare state between Original and Mutant
LaALARS 9211 (WeMuTe Server)
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13199 3.11 MeazideagaranlsaLnauNadnsszuIallsunsufiuiuLLaTIounw (sa)

v dl a [ % & 1 % a 6 Qi

stuNnel WaFauiauNasns a1 llsun s ALLULLAZ LAWY 7
Wniwasuazilsznail

ARARTIANNUS -

= 1 L4 a '8

Naulanauntii NNHALANIgNNAaeY

095 aiq,; = o a e A

YUADY 1. sruuunundeyareanstinaasuadusautlslutinaiise
tsrnaiivaalisunsuAunusuasiannud
2. FTULLINAANAUR9IUT LN TNABLLULAT NI LAWTNA
wFeneuiu

dl 1 L % 6 [~3 b4

waulunauas naansgnuiulilu Test Result Database

dl = o a o
19N 3.12 INUACLRUAYALARATIUINATIULNINTL

TNREALAR WEMUTEO009

AdaLAd Calculate Mutation Score

wanALAas 52111 (WeMuTe Server)

Wvinneg et AL AT
AALARTIANNLS ”

Raulanaumdi

dunaL FTULANUIUALLULNNT I
Haulanauas STUUANUINAZLLURmTASA BaLFas)

F1379% 3.13 TR AYAAAAIWINLTEANEN TNTRINITINAGBL

SWAELALAS WEMUTEO10

ALAR Calculate TestCases Effectiveness

wanALAas 5211 (WeMuTe Server)

Wvinng et ANuuMsrAvannaesndinagey
gALARTIANWUS AUIATULWT MY

Raulanaundi FTULANIUALLULNINTU

dunaw STUUAUILLTZANEN N BIN TN AREL
Raulanauas srUUANUILL LAV TN N BIN TN AR LLATA T LS R
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TNREALAR WEMUTEO11

ARLAR Display Result

wanALAas 5211 (WeMuTe Server)

huang {eeuLATaINIMAGaL

AALARTIA NS -

Rauluraunii STULLAA B ATaumTdser uazgnindnisela
Tunau STULILAAINTININNIURAN TN AGDL

Raulamanda -

FN319% 3.15 MaazidaagdpaBunagaullsunsuiing i

TWAELALAS WEMUTEO12

AdLAd New BPEL Program

wanLnas innegey (Tester)

Wvune WenduluBumagautdsunsudinalilsunsylus
AALARTIANNUS -

Raulanaumdi STULLAANNAANTURINIINARDL

dunaL srunngulfintihae Gusninantilsunsutinal
Haulanauas -

R399 3.16 TEAzIREAYAAAENNTIATzillsunsudina lud

TUREALAR WEMUTEO13

ALAR New WeMuTe Analyze

LAALADS dnnaaail (Tester)

Whuane iendulUBunsznunisiiamssiivaidaslsunsu malis
gALARTIANWUS -

Haulanauui TTULLAANNAANTLRININARDL

dunaL srunngulfintihaendUldennszuaunisiiamsiil
Haulameanas -
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a = o = \
A19NN 3.17 ?qﬁlﬂxmﬂﬁgﬂLﬂ@imﬁﬂﬂ?mﬂﬂ@@'i_lﬁﬁlum

TUREALAR WEMUTEO14

AdLAd New Test Suite

LanALAas dnnaaey (Tester)

Whuang dendullEnlinsdinaaeuge v
gmﬂﬂﬁﬁuﬁué ;

Raulanaumti STLLIUARAINAANEIBINNINARDL

dunaL sruungulufvdiaadennadinaaey v
Haulanauas -

3.3.3  UHNUAINARNE

UHUNNARA I LARTEAZIBE ARNNLRIARTE WAZAITNANTLE2RIAAA

Tuszuu AININA 3.31
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1) AaN4 UploadBPELFileBean A8 Aan@ninuinisamenuinnagey Sulng

Tinvanag/lugthenansdyl meaz@unaanIni 3.32

UploadedBPELFileBean
-file: UploadedFile

+Hupload(): string
+saveFile(): void
+getTimestamp(): long
+renameFile(): void

AN 3.32 ARG UploadedBPELFileBean

1
v aa 1 o

2) AAA SelectWeMuTeOpeatorsBean A AN VTENNRAARaRUTINNAZaL

a5 UTAY BN INAZALAARANTUANNTNNAZAL T8AZIRLAAININA 3.33

SelectWeMuTeOperatorsBean

-15V: boolean = false
-EAA: boolean = false
-EEL: boolean = false
-ERR.: boolean = false
ELL: boaolean = false
-ECC: boolean = false
-ECHM: boolean = false
-EMD: boolean = false
-EMF: boolean = false
-ACL: boolean = false
-AEL: boolean = false
-AFP: boolean = false
-ASF: boolean = false
-AIE: boolean = false
-AIS; boolean = false
-A1C: boolean = false
-AWR.: boolean = false
-ASI: boolean = false
-APA: boolean = false
-APM: boolean = false
-XEE: boolean = false
-XER.: boolean = false
-¥MC: boolean = false
-XMT: boolean = false
-XMF: boolean = false
-XTF: boolean = false
-selectedWeMuTe: string

+wemuteAnalysisChangelistener(): vaid
+populateMoneQperator(): void

+populateOperatorForExpression(): void
+populateCperatorForStatement(): void
+populateCperatorForBasicBlodk(): void

NN 3.33 AANG SelectWeMuTeOperatorsBean
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3) AR SelectBPELServiceBean Aa paannusnifasaiuinneagau lng

a = dIQJ = o dl
LARNT Az ATad U TUNTNIWANFRINITNAGAL TIUASIRUARININT 3.34

SelectBPELServiceBean

-testCaseSuite: TestCaseSuite
‘mutantHandler: MutantHandler
-wsdHandler: WaDLHandler

+selectServiceSumess(): String

AW 3.34 AAN4 SelectBPELServiceBean

4) AAN4 SelectTestCasesBean Aa paNdNNIMtNNAAfaiUdnnagay lunns
Tuandiayanstinaaay naaeuTlsunsufiuluy LaNARIURILAUYT 318821BEATDIAANE

AN 3.35

SelectTestCasesBean

-testld: string

-suiteMo: string

“nputData: string

-expectedResult: string

-testcasesSuitelist: Arraylist<TestCaseSuite
-testCaseSuite: TestCaseSuite

-testController: TestMutantController
-nutantlist: MutantlistBean

-collapsed: boolean

-testsuite: UploadedFile

+submitTestCases(): string

HoadTestCases(): string

+dearTestCases(): string

+executeTestOriginal(): string

+executeTestMutant(): string

+saveTestCases(): string

+provideDataForParseExpression(List<TestCase = testcases, string wsdlPath, string bpelPath): void

A 3.35 AAN4 SelectTestCasesBean
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5) AANd DisplayResultBean A8 Aa1@NNutinsasaiuinnadaL Lana

NAANSIRINIINAFEL TILALDYATBIAAIAAINING 3.36
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DisplayResultBean

-suiteMo: String

-countTCKillMutant: int

-countTCCannotMutant: int

-mutationScore: double

-testraseEffeectiveness: double

-mutantlist: MutantlistBean

-testCasesEffectivenessCaloulator: TestCasesEffectivenessCalculator
-testResults: Arraylist<TestResult=

-summaryResults: Arraylist<TestResult=

+HnewTestSuite(): String
+newBPELProgram(): String
+newWeMuTeAnalyze(): String

A7 3.36 AAN4 DisplayResultBean
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AAN4 TestCaseSuite A8 ARNANTINUINMIILIaNa1RINTUNARBLTIINNA

U
1
=

wazdayarasireNansienisGonld suazRunrasaaIafInINg 3.37

7)

TestCaseSuite

-suiteMo: String

-Nnamespace: Siring

-service: String

-operation: String
-endPointAddress: String
-portTypeMame: Siring
-porthlame: Siring
-mputArgs: List<5tring =
-inputTypes: List<5tring =
-outputArgs: List<5tring =
-outputTypes: List<String =
-testiCases: List
-totalTestcases: int
-sumMumTCHasKillMutant: int
-sumMumTCCannotkilMutant: int

+TestCaseSuite()
+oopyTo(TestCasesuite other): void

A 3.37 AAN4 TestCaseSuite

~ A o v A a 9 = =
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TestCase

-pname: string

-suiteMo: string

-testld: string
HnputData: string
-expected: string
-actual; string

-result: string

-haskilled: boolean
-cantkilled: boolean
-numMutantiilled: int
-nameMutantKiled: string
-testrasesMap: HashMap<string, string=

AN 3.38 A4 TestCase

8) AAN4 BPELValidator A8 AANANNNUENTAINTadatandfsdiaalisunsnd

1A = a a = [ dl
WWAIMHBANANTLLNALALLANANTITLAN TIHURALLIALUAAAIANIAANAINN 3.39

BPELValidator

+chedkZipFile(UploadedFile zipFile): boolean
+checkIsXmiFile(UploadedFile zipFile): boolean
+chedksZipContainBPELWSDLXMLSchema (UploadedFile file): boolean

NN 3.39 Aang BPEL Validator

9) AANE TestMutantController A8 AANANNINTNTNAZAL TN NAULLLLAY

6

TR TIUAZIDUAVRIARIASININA 3.40

TestMutantController

5 _¥SD: string = "hitp: /fwww.w3.0rg2001XMLSchema”
4RI_EMCODIMG: string = "http: /fschema. xmlsoap.org/soap/fencoding ™
RPC: string = "rpc”

WRAPPED: string = "“wrapped”

-mutantHandler: MutantHandler

-testCaseSuite: TestCaseSuite

‘mutantHandler: MutantHandler

-testCaseSuite: TestCaseSuite

+unMs: long

dong: Logager

+executeTestOriginal () List<TestCase =
+executeTestMutants(List<Mutant = mutantlist): void
+cheddsWeMuTeExpressionOperator (Mutant mutant): boolean

NN 3.40 a4 TestMutantController
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10)  AA1@ ExecutionTimer A8 AANRNNIULNNLALA L lun1Inagauians

21HAZIDELATDIAANAAININA 3.4 1

ExecutionTimer

-startTimer: long
-stopTimer: long
MILLI_SECOMDS = 1000 : final int

+getTotalExecutionTimer(): double

NN 3.41 AAN4 ExecutionTimer
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11)  AaNa StateComparator Af ARNANTINUTNNUNUNTaYAIBINIANARALA
Tufinavizadsenail annduasiBaunaunasnssend1alusunsuALL UL LA Z R LAWY

FVLALIDLAFININD 3.42

StateComparator

+StateComparator()

+HemoveParathesis{String string): String

+oompareState(Mutant mutant, TestCase testcase): void

+rheddsWeMuTeExpressionOperator(Mutant mutant): boolean

+rompareResult(String resultOriginal, String resultMutant, Mutant mutant, TestCase testcase, String analyzelevel): void

AN 3.42 AANg StateComparator

12)  Pa1@ WeMuTeExpressionParser Aa ARNERNIUHN AN UNFIALEUN1N
a e A dl o '8 a o A rog/J al [ 3
AAANARFYTaNTTNZINELszRaNa AN S UaItnalTaLlsenaiitil 318 AR ARIARNAA

NN 3.43

WeMuTeExpressionParser

+replaceOperator{string expression): string

+prepareForExpression(string expression): string

+parseExpression{string expression, Mutant mutant, TestCase testcase, string programType, string analyzelevel)
+performvalueReplacement(string replaceStr, string variable, string num): string

A 3.43 ARNE WeMuTeExpressionParser

13)  AA14 MutationScoreCalculator A8 AANENNINUNNAIUILUIALLUURY

U PAZIDUATAIARAFININN 3.44
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MutationScoreCalculator

+getkilledMumber (List<Mutant> mutantlist): int
+getilledPercentage(List <Mutant=> mutantlist): double
+getMutationScore(): double

NNA 3.44 AANE MutationScoreCalculator

14) AAN4 TestCasesEffectivenessCalculator A8 AAMANNIUBINAIUIUNN

13 ANBNINIAINIUNAAAL FIEALLDEAUDIARIAAININT 3.45

TestCasesEffectivenessCalculator

+getTestCasesEffectiveness(MutantlistBean mutantlist, TestCaseSuite testCaseSuite, MutationScoreCalculator scoreCal)

N 3.45 AaNg TestCasesEffectivenessCalculator
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15) ARNA MutantGenerator AR ARIANNIVUINLATUNNITABUNAENINITATIN
ﬁQLLﬁluﬁLL@ZﬁﬁmM%’NLﬂﬂmm@m@’mL'ﬂﬂm?LﬁﬂﬁLﬁuLLﬂ@ Tqﬁlf‘]ﬁ:l,%ﬁlﬂsﬂ'ﬂ\ﬁﬂ@q@ﬁ\?ﬂqw;]

3.46

MutantGenerator

HutantGenerator()

+generateMutant(): void
+generateMutant(AbstractOperator parameter, Document parameters, string parameters): Arraylist
+reateD0OMDocument(): Document
HoadDOMDocument{File file): Document

+visit{Mode node, int level): void
+getTagValue(string sTag, Element eElement): string
+tarnsformDOMToXML(Document bpel): void
+edit(Document doc): void

HistModes(Mode node, string indent): void
~nodeType(short type): string

NN 3.46 AANE MutantGenerator
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16)  AA1@ MutantHandler Aa AA&NNINTENNRAGRIIUWNINLaze AN TUTuNTH

WIAFN9|28UeN AT TINAUAZATIAA T18ATIRLATBIARIAAININT 3.47
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MutantHandler

-uploadPath: string
-unzippedPath: string
-testcasesPath: string
-originalZipFile: File
-originalFolder: File
-mutantFolderRootPath: string
-thisMutantsFolderPath: string
‘bpelPrefix: string

-wasdlPrefix: string
-useMessageTypePattern: string
‘bpelFileMame: string
-processMap: Map<string, string>

+getOriginalWsdliPath(): string
+getOriginalBPELFile(): File
+getBPELFileMameWithOutExt(): string
+getBPELFileMamewWithExt(): string
+getWSOLFileMameWithExt(): string
+getWSDLFileMameWithOutExt(): string
+getOriginalWsDLFile(): Fie
+getOriginalDeployFile(): File
+getOriginalXMLSchemaFile (): File
+processGenerateMutant(): void

-copyAllFile(): void

-FipAllMutants(): void
+processDeployCriginal{string processMame): void
+unzipOriginal (: woid

+deployMutant{Mutant mutant, string processMame): void
+deployOriginal (string processMame): void
+undeploy(): void

+getFileMameMotExt(string filename): string

NNA 3.47 AANE MutantHandler
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ARTE MutantListBean A8 AANENNIUTNILALdayaT0INUAWINA519TY
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3.48



MutantListBean

-operators: List<Mutant>
-mutants: List<Mutant:=

+getOperators(): List<Mutant:
+nitOperators(): void
+getkiledMumber(): int
+oetkilledPercentage(): float
+getMumberQfISvKilled: int
+getMumberOfISV(): int
+getiumberOfEAAKIled(): int
+oetMumberOfEAAL: int
+getMumberQfECCKilled(): int
+getiumberOfECC): int
+getiumberOfEKilled(): int
+oetMumberOfENQ: int
+getMumberQfERLKIled(): int
+getiumberQfEBU): int
+getiumberCfEMDKIlled(: int
+getiumberQfEMD(): int
+getMumberQfEMPKIlled(): int
+getiumberOfEMF(): int
+getiumberOfELLKIlled(): int
+getMumberQfELL(): int
+getMumberQfERRKIlled(): int
+getiumberOfERR(): int
+getiumberOfACKilled(: int
+getMumberQfACI(): int
+getMumberOfARKilled(): int
+getiumberOfARL(): int
+oetMumberOfarPKiled(): int
+getiumberQfARP(): int
+getMumberOfAEKlled(): int
+getiumberOfATE(): int
+oetMumberOfAISKlled(: int
+getMumberQfAIS(): int
+getMumberOfAICKiled(): int
+getiumberCfAIC(): int
+oetMumberOfAPAKIled(): int
+getMumberQfAPAQ: int
+getiumberCfaPMEilled(: int
+getiumberCfAPM(): int
+oetMumberOfASIKlled(: int
+getMumberQfAsI(): int
+getiumberOfasFKilled(): int
+getiumberCfASF(): int
+oetiumberOfAWRKIlled(): int
+getMumberOfAWR: int
+getiumberOfXEEKilled(): int
+getiumberOfXEE(): int
+getMumberQOfXERKilled(): int
+getMumberQfXER(: int
+getiumberC fXMCKilled(: int
+oetMumberQfXMC: int
+getiumberQfXMPKIlled(): int
+getMumberOfXME(): int
+getiumberOfXMTKIlled(: int
+oetMumberQfXMT: int
+getiumberQfXTRKlled(: int
+getMumberOfXTE(: int

ﬂ’]‘Wﬁ 3.48 AAN4 MutantListBean
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18)  AANA Mutant A8 ARNEANIULNNLALINLALIRLATBIHILAUT AITIEAZIDER

AWA 3.49

Mutant

-name: string

-doc: Document

-detail: string

-ripPath; string

-bpelPath: string

-mutantPath: string
-mutantBPELPath: string
-mutantWSOLPath: string
-modifiedExpression: string
-equationModifiedExpression; string
resultMadifiedExpression: string
-originalExpression: string
-equationOriginalExpression: string
-resultCriginalExpression: string
-modifiedstatement: string
-equationModifiedStatement: string
resultModifiedStatement: siring
-originalStatement: string
-equationOriginalStatement: string
resultCriginalStatement: string
-modifiedBasicBlock: string
-originalBasicBlodk: string
-modifiedResult: string
-originalFesult: string

-takeBy: AbstractOperator

+illed: boolean

-statementiiled: boolean
-expressionkilled: boolean
-basichblockKilled: boolean
-mutantType: string
-errorMessage: string
-wemuteOriginalMessage: string
-wemuteOriginalCounter: string
-wemuteMutantMessage: string
-wemuteMutantCounter: string
-analyzeType: string
-errorMessageType: siring

Hiutant)
+saveds(string dirPath, string originalMame): void
+get¥mlString(): string

AN 3.49 AANA Mutant

18) AaNgd DeploymentService A8 AANANNIUTINNGA
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DeploymentService

+DeploymentService()

+deploy(string processMame, string zipFilePath): void
+unDeploy({string namespace): Boolean
HistDeployPackages(): String[]

AN 3.50 ARG DeploymentService
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19)  Aa1@ DeploymentServiceStub AB AATANNNAENRAARILAZENLAN U TLNTN

FuLLLLATHAUAL TeaziBenlesnaangt 3.51

DeploymentServiceStub

#_operations: AxisOperation
-faultExceptionMameMap: HashMap
-faultExceptionClassMameMap: HashMap
-faultMessageMap: HashMap

-counter: int

-opMameArray: QMName

+getUniguesSuffix(): String

-populateaxisService (: vaid

-populateFaults(); void

+DeploymentServiceStub{ConfigurationContext configurationContext, string targetEndpaint)
+DeploymentServiceStub{ConfigurationContext configurationContext, string targetEndpaint, boalean useSeparatelistener)
+DeploymentServiceStub(ConfigurationContext configurationContext)

+DeploymentServicestub ()

+DeploymentServiceStub(string targetEndpaint)

HistProcesses(listProcesses listProcesses): ListProcessesResponse

+deploy(Deploy deploy): DeployResponse

+undeploy({Undeploy undeploy): UndeployResponse

+oetProcessPackage(GetProcessPackage getProcessPackage): GetProcessPackageResponse
HistDeployedPackages(ListDeployedPackaoes listDeployedPadkages): ListDeployedPackagesResponse
+getEnvelopeMamespaces(S0OAPEnvelope env): Map

+optimizeContent{QMName opMame): boolean

+to0OM(ListProcesses param, boolean optimizeContent): OMElement

+to0OM(ListProcessesResponse param, boolean optimizeContent): OMElement

+to0OM(Deploy param, boolean optimizeContent): OMElement

+to0OM(DeployResponse param, boolean optimizeContent): OMElement

+to0OM{Undeploy param, boolean optimizeCantent): OMElement

+to0OM(UndeployResponse param, boolean optimizeContent): OMElement

+to0OM(GetProcessPackage param, boolean optimizeCaontent): OMElement
+to0OM(GetProcessPackageR.esponse param, boolean optimizeCaontent): OMElement
+to0OM(ListDeployedPackages param, boolean optimizeContent): OMElement
+to0OM(ListDeployedPackagesReponze param, boolean optimizeContent): OMElement
+toEnvelope{SOAPFactory factory, ListProcesses param, boolean optimizeContent): SOAPEnvelope
+toEnvelope{SOAPFactory factory, Deploy param, boolean optimizeContent): SOAPEnvelope
+toEnvelope(SOAPFactory factory, Undeploy param, boolean optimizeContent): SOAPEnvelope
+toEnvelope(SOAPFactory factory, GetProcessPackage param, boolean optimizeContent): SOAPEnvelope
+toEnvelope(SOAPFactory factory, ListDeployedPackages param, boolean optimizeContent): SOAPEnvelope
+toEnvelope(SOAPFactory factory): SOAPEnvelope

+HromOM{OMElement param, Class type, Map extraMamespaces): Object

NN 3.51 AANd DeploymentServiceStub
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20)  A@a1g WSDLHandler Ag Aandnnnusing lunisuilasienansigiia blienans

paxa Wildsunsnanunsnaudeyaluanansls suavisanrespananagy 3.52

WwsDLHandler

-applog: WeMuTelog

-definition: Definition
-servicesMame: String
-operationsMare: String
-endPointAddress: String
-portTypeMame: Siring

HnputArags: List = new ArrayList()
HnputTypes: List = new ArrayList()
-outputérgs: List = new ArrayList()
-outputTypes: List = new Arraylist()

+WsDLHandler()
+setWsdByFilePath(String wsdlPath): void WSDLException
TeadWSOL(): void

NINA 3.52 Aand WSDLHandler

21)  Aa1@ WSDLHelper An ma1annuiing lunisudasenasising ldiengdns

paxa Wildsunsnanunsnaudayaluianansld saavisanraspananagy 3.53

WsDLHelper

+getBindingOperation(Definition def, String operationMame); BindingOperation
+getBindingOperation(Binding binding, String operationMame): BindingOperation
+getParts(Operation operation, boolean out): Map

+getPortTypes(Definition def): List<PortType =

+getinMessageParts{(Cperation operation): List<Part=
+getCutMessageParts(Operation operation): List<Part=
+getBinding(BindingOperation bop, Definition def): Binding

+getDefinition(File wsdlFile): Definition throws Exception

AINWA 3.53 ARN4 WSDLHelper

22)  ma1a RegexUtil Aa Aa1ann1utinfivisaaiiunisluinaduazdsenal

o e tinallugeansion seazibanveIna1ansgy 3.54
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RegexUtil

-patternCache: HashMap«String, Pattern=

-mathPattern: Pattern = Pattern, compile(™\\+ \1- \\* div mod”)

JogicalPattern: Pattern = Pattern.compile("\b[a-zA-20-9\,.] +{@) ([a-zA-20-9\\. ] ) (. )([a-zA-20-9] 1 07)
-striumberConstantPattern: String = "\\d+"

strMathPattern: String = "\+|\\-|\\*] div | mod *

-strRelationPattern;: String = "=|!=|<|>] <= | »="

-sirlogicalPattern: String = "and || or

-strRelativePattern: String = */1//"
strlnaryMinusPattern: String = ™\\d+
-strVariablePattern: String = "\&\\S+1, [0-9a-zA-Z] +°

strl eftinnerMostPattern: String = "\S+[~{]\is+"

-strRightinnerMostPattern: String = "Vis+\\5+[*(]"

strl eftinnerMostiumberPattern: String = "\\§([a-zA-20-9] +|[a-zA-20-8] +\, [a-zA-20-9] ) \ls +{=]1 =l < | = | < =] = =\ + ]\ -14 % |div jmod Jand Jor) s+
-strleftinnerMostariablePattern: String = "((\\&([a-zA-20-8] +\\, [3-2A-20-9] +|[a-zA-20-8] +) | -0 VWOVD A0V e+ =1 =< = <= = =W - 14| div jmod Jand Jor) s+
<strRightinnerMostariablePattern: String = e+ =11 =1<]=]<=]==\W+-1VFIdiv Imod Jand jor) s+ [a-zA-20-9] 41\, [a-2A-20-9] +| [a-zA-20-9] ) |\ B [ (00D -+H D"

5

+Regexl ()

+getPettern(String regex): Pettern

+replaceAll(String string, Pattern pattern, int group, String replacement): String
+countMatches(String string, String regex, int matchLen): int

+escape(Sirin str): String

+getilumberConstantFromExpression(3tring expression): HashMap <5tring, Operator>
+getRelativePathOperatorFromExpression(String expression): HashMap «String, Operator =
+getiogicalOperatorFromExpression{5tring expression); HashMap<String, Operator =
+getVariableOperatorFromExpression(Siring expression): HashMap <String, Operator >
+getMathOperatorFromExpression(String expression): HashMap<«String, Operator >
+getRelationOperatorFromExpression(Siring expression): HashMap«String, Operator =
+getinnerMostExpressionOfCperator (String expression, String opr): String
+getinnerMosthumberExpression(String expression, String opr): String
+getInnerMostVariableExpression(String expression, String opr): String

A9 3.54 AAng RegexUtil
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+oetMutants(Document original, String prefix): List<Mutant:>

+processGenerateMutantWithSV(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType, Document wsdl, Document xad): Arraylist<Mutant >

+performldentifierMutation(Document bpel, Element root, String specficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant» allSVMutants, String bpelFilenamelWithExt, String analyzeType, MutantHandler handler, Document wedl, Document deploy, Document xsd): void
+reateEndpointElement{Document deplay, String mutantiame): Element

+ereateCleanUpElement{Document deploy): Element

+ereateWeMuTeMessageElement (String prefix, Document bpel): Element

+reateAssignResultToWeMuTe (String prefix, Document bpel, MutantHandler handler): Element

HransformDOMToXML (Mutant mutant, String name, String specificMutantPath, String mutantFileName): void

+ransformDeployToXML(Document deplay, String specficMutantPath): void

NWA 3.55 Aang ISV
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24) AANE EAA AR AANERNIUTINNA AL A9RNaN T A EWNN NI ATIAANE RS (+,

-, * div, mod) Iaen1al asuiluansaaiiun1suiia 28asipsaradAaNRFININT 3.56

EAA

+EAAQ)

+getMutantzs(Document original, String prefix): List<Mutants

+processizenerateMutantWithEAA (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant=

+performExpressionMutation(Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> alEAAMutants, String bpelFilenameWithExt, String analyzeType, Document deploy, MutantHandler handler): void
-reateEndpointElement(Document deploy, String mutantiame): Element

-reateCleanUpElement{Document deplay): Element

4nitWeMuTeVariable(String prefix, Document bpel): Element

-reatelWeMuTeMessageElement{String prefix, Document bpel): Element

-reateAssignfesultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String spedficMutantfath, String mutantFieName): void

NN 3.56 AANE EAA
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25) AANg ECC Aa ARNENN NN Awl aefinasiidfaandfiunismiadunng (, /)

Ipen17lasuiuanfaAfiuNNIUTN 9188 LIR AURIARNEAININT 3.57

ECC

+£CC0)

+oetMutants(Document original, String prefix): List<Mutant=

+processGenerateMutantWithECC (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant

+performExpressionMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant: alECCMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler): void
4nitWeMuTeVariable(String prefix, Document bpel): Element

~reateWeMuTeMessageElement(Siring prefix, Document bpel): Element

-rreateAssignResulfToWeMUTe(String prefix, Document bpel, MutantHander handler): Element

+ransformDOMToXML{Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

NN 3.57 AANE ECC

26) AAN% ECN Aa Aaain1utinnsntlasinaiiidaaad Inaansasnad 1 13

ARRTUVILNAY 1 AUV T8aZIREATBIARIAAINING 3.58

ECN

+ECN()

+getiutants(Document original, String prefix): List<Mutant:

+processGenerateMutantiithECH (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant >

+performExpressionMutationCocument bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant alECNMutants, String bpelFilename\WithExt, String analyzeType, MutantHandler handler): void
“nityeMuTeVariable(String prefix, Document bpel): Element

-treateWeMuTeMessageElement{String prefix, Document bpel): Blement

-reatedssignResultToWWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

HransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

AW 3.58 AANE ECN
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27) AANA EEU Aa Aatdnnusinfisanlasinaiinsimsesunng () Milwannna

FUALLDEAUDIAANAAININT 3.59

EEU

+EEUQ

+getMutants(Document origingl, String prefix); List<Mutant»

+processGenerateMutantWithEEL (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant>

+performExpressionMutation(Document bpel, Element roat, String specficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant alEEMutants, String bpelFilenameWithExt, String analyzeType, MutantHandier handler): void
4nitWeMuTeVariable(String prefix, Document bpel): Element

-reateieMuTeMessageElement{String prefix, Document bpel): Element

-reateAssignResulfToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

HransformDOMTaXML(Mutant mutant, String name, String specifidMutantPath, String mutantFilename): void

NINA 3.59 AATR EEU
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28) AAE ELL Aa paanniutinianidasinaullasnlasusaoaiunimianssny

(and, or) THALRLATBIAANEAININT 3.60

ELL

+ELL)

+getMutants(Document ariginal, String prefix): List<Mutant

+processGenerateMutantWithELL (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant>

+performExpressionMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allELLMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
~createEndpointElement(Document deploy, String mutantiame): Element

reateCleanUpElement(Document deploy): Element

nitWeMuTeVariable(String prefix, Document bpel): Element

reateWeMuTeMessageElement(String prefix, Document bpel): Element

<reateAssignResultToWeMuTe(5tring prefix, Document bpel, MutantHandler handler): Element

+ransformDOMTaXML(Mutant mutant, String name, String specficMutantPath, String mutantFileName): void

AW 3.60 AANR ELL

98



29) AANE EMD Aa Aatdnnuiinissudaainasidaananlnanisnivua iy o

A @ R R Ay - o P
1198 LUANANUINTAIANENEAL F18AZUATBIARIZAININN 3.61

EMD

+EMD()

+getMutants(Document original, String prefix): List<Mutant>

+processGenerateMutantWithEMD (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant:
+performExpressionMutation(Document bpel, Element root, String spedificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant= alEMOMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler): void
-createWeMuTeMessageElement(String prefix, Document bpel): Element

-nitWeMuTeVariable(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

-getAllPerindToSecondFormat(Siring duration): double

-getHalfValue{double period): double

-getZeroValue(double period): double

~getSecondToYearFormat(double halfallperiod): double

-getHalfPeiordAsString (double half_year): double

+ransformDOMToXML(Mutant mutant, String name, String specificMutantPath, String mutantFileMame): void

AW 3.61 ARYA EMD

30)  AAY4 EMF Aa pananniutinisnudastinauidunnainsanisnivus i

11 0 vige AT nlar9AN BNAYN SIUAZIALAURIAANIRAININT 3.62

/8



EMF

+EMF()

+getMutants(Document origingl, String prefix): List<Mutant

+processGenerateMutantiWithEMD (MutantGenerator gen, MutantHandier handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant

+performExpressionMutation(Dacument bpel, Element root, String spedficdMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> alEMFMutants, String bpelFilenamelWithExt, String analyzeType, MutantHandler handler): void
-nitiWeMuTevariable(String prefiv, Document bpel): Element

-reateWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

HransformDOMTaXML(Mutant mutant, String name, String spedfiMutantPath, String mutantFileName): void

-getHalfDeadine(String deadling): String

AW 3.62 AR EMF

[ o o

31) AATA ERR A8 ARYENNIUTENNAALLaIRNAdndfaa 1 Hun17AMNENAUE (=,

Ay o o o e s = o A
=, <, > <=, >=) Iﬂﬂﬂq?LLV}u‘WQQquﬂqLuuﬂ’]?‘ﬂﬂmeMu\‘] ?’]ﬁl@gmﬂﬂﬁl@\?ﬂ@qﬁﬁ\ig‘ﬂw 3.63

ERR

+ERR()

+getMutants(Document original, String prefix): List<Mutant:

+processGenerateMutantWithERR (MutantGenerator gen, MutantHandler handier, Document bpel, String prefix, String analyzeType): ArrayList<Mutant»
+performExpressionMutation(Dacument bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant: alERRMutants, String bpelFilenameiwithExt, String analyzeType, MutantHander handler, Document deploy): void
“nitWeMuTeVariable(String prefix, Document bpel): Element

-reateEndpointElement(Document deploy, String mutantiame): Element

-reateCleanlpElement{Document deploy): Element

-reateWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMTaXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+HransformDeplayTaXML{Document deploy, String specficMutantPath): void

AWA 3.63 AANE ERR
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32) Aang ACI  Aa Aatannutinfsaulaananssulneldsuan luwanvadas

createlnstance a1n yes 11 no TEAZBYATBIAAIAAININT 3.64

A

+ACI()

+getMutants(Document originl, String prefix): List<Mutant:

+processGenerateMutantivithACI{MutantGeneratar gen, MutantHandler handier, Document bpel, String prefix, String analyzeType): Arraylist<Mutant»

+performActivityMutation(Document bpel, Element root, String specifitMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> alACMutants, String bpelFlenametithExt, String analyzeType, MutantHander handler, Document deploy): void
-regteEndpaintElement{Document deploy, String mutantilame): Element

-reateCleanUpElement{Document deploy): Element

-reateWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHander handler): Element

+HransformDOMToXML (Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

HransformDeployToXML(Document deploy, String spedficMutantPath): vaid

AW 3.64 AATR ACI

1
v A

33) AANd AEL  Aa Aangnnantinnsauilasnanssulnanisaufianssueanann

TUsunsuding 28AZIRLATAIARIAFININD 3.65

68



AEL

HAEL()

+oetMutants(Document original, String prefix): List<Mutant >

+processGenerateMutantiWithAEL (MutantGenerator gen, MutantHander handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant:

+performActivityMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant:> al AELMutants, String bpelFilenameWithExt, String analyzeType, MutantHander handler, Document deploy): void
-reateEndpointElement(Document deploy, String mutanthame): Element

-treateCleanUpElement(Document deploy): Element

-reatelveMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String specificMutantPath, String mutantFileName): void

+ransformDeployToXML (Document deploy, String specificMutantPath): veid

AN 3.65 AANA AEL

1
-

34) AANE AFP Aa Aaannutinfisanlasnanssninanislasuenluwanyvistos

parallel 7184NANTIN sequence AN yes i no :8asR8A1RIARNARAININT 3.66

AFP

+AFP)

+getMutants(Document original, String prefix); List<Mutant»

+processGenerateMutantitithAFP (MutantGenerator gen, MutantHandler hander, Document bpel, String prefix, String analyzeType): ArrayList<Mutant:

+performActivityMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, Arraylist<Mutant allAFPMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler hander, Document deplay): void
-reateEndpointElement{Document deplay, String mutantiiame): Element

-reateCleanlpElement{Document deploy): Element

-meatelfeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+HransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFieName): void

+ransformDeployToXML(Document deplay, String spedficMutantPath): vaid

NN 3.66 AANE AFP

06



o 2

35) AANE AIE Aa pangnnutinissulasianssuinenisauianssn else 13a elself

AANAINNANTIN if INYAZIBLATBIARNAAININD 3.67

AIE

HAIEQ)

+getMutants(Document original, String prefix): List<Mutant:=

+processGenerateMutantiith AIE(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant

+performActivityMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutantz allAIEMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
-treateEndpointElement{Document deploy, String mutantiame): Element

-reateCleanUpElement(Document deploy): Element

-rreatelieMuTeMessageElement(String prefiv, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML{Mutant mutant, String name, String specfictMutantPath, String mutantFileName): void

+ransformDeployToXML{Document deploy, String specificMutantPath): void

NN 3.67 AANA AIE

6

36) AANR AIS Aa AadNNInTnNsaulasfanssnlaanislasuAn luwanyisia s

isolated a1n yes {1 no 98B ATBIARNEAININT 3.68

AIS

+AI5()

+getMutants(Document original, String prefix): List<Mutant:

+processGenerateMutantWithAIS (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant:

+performActivityMutation{Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allAISMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
-reateEndpointElement{Document deploy, String mutantiame): Element

~reateCleanUpElement{Document deplay): Element

~reatelWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+transformDOMToXML (Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+transformDeployToXML{Document deploy, String specificMutantPath): void

AW 3.68 AANA AIS

L6



37) AANg AJC Aa AanavuTinisaulasianssuinani1saufanssn joinCondition

2an AN IuNINT NG ILAZIRLAUAIAAIAAININT 3.69

AIC

+AIC()

+getMutants{Document original, String prefix): List<Mutant

+processGenerateMutantWithAJC(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant

+performActivityMutation(Document bpel, Element root, String specifidMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allAJCMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
-createEndpointElement(Document deploy, String mutantMame): Element

-createCleanUpElement{Document deploy); Element

-reateWeMuTeMessageElement{String prefix, Document bpel); Element

~createAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+ransformDeployToXML(Document deploy, String specificMutantPath): void

NN 3.69 PANA AJC

o

38) AAE APA Aa ARNANNINTNARALLaInAnsINIneN13aLRANgsN onAlarm aan

TUAZIDLAYRIAANAAINING 3.70

APA

+APA()

+getMutants(Document original, String prefix): List<Mutant:

+processGenerateMutantiWithAPA(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant>

+performActivityMutation(Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allAPAMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): veid
-createEndpointElement{Document deploy, String mutantName): Element

reateCleanUpElement{Document deploy): Element

-create\WeMuTeMessageElement(String prefix, Document bpel): Element

-createAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+ransformDeployToXML({Document deploy, String specficMutantPath): void

AWA 3.70 AANE APA

6



39) AAN4 APM Af Aanannnvtinnaaulasianssuingnisauiangss onMessage

28N FLALIDEAVAIAAIFAINING 3.71

APM

+APM{)

+getMutants(Dacument ariginal, String prefix): List<Mutant:

+processGenerateMutantiithAPM{MutantGenerator gen, MutantHandler handler, Document bpel, String prefi, Siring analyzeType): Arraylist<Mutant:=

+performActivityMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allAPMMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
-reateEndpointElement{Document deploy, String mutantiame): Element

~reateCleanUpElement(Document deploy): Element

-reateWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+0peration10()
AN 3.71 AANE APM
40) AaNg ASF A Apanginvtinnsantdasianssulnanisilasuiangss sequence
dlufanssu flow 98aZDEATRIAANRAININT 3.72
ASF
+ASF()

+getMutants{Document ariginal, String prefix): List<Mutant:

+processGenerateMutantiithASF(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant=

+performActivityMutation(Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allASFMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
-reateEndpaointElement(Document deploy, String mutantiame): Element

~reateCleanUpElement(Document deploy): Element

-reateleMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler); Element

-reateFlowActivityBySequenceActivity(Document bpel, String prefix): Element

+ransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

HransformDeployToXML{Document deploy, String spedficMutantPath); void

AW 3.72 AANE ASF

€6



o

41) Aad ASI Aa paraninuiinisaulasianssulaanasunanssuaglufansss

sequence TEAZIALAYBIAAIRAININA 3.73

+AS1()

+getMutants(Document original, String prefix): List<Mutant:

+processGenerateMutantilithASI(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant=

+performActivityMutation(Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allASIMutants, String bpelFilenameWithExt, String analyzeType, MutantHander handler, Document deploy): void
~reateEndpointElement{Document deplay, String mutantiame): Element

-reateCleanUpElement(Document deploy): Element

-reatelWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+ransformDeployToXML{Document deploy, String spedficMutantPath); void

AW 3.73 AANR ASI

42) ARNE AWR Aa pangininiinnsaulasianssulaenisilasunanssy while 1

fangsu repeatUntil 12IALIBLATDIARIAATLIN 3.74

v6



AWR

HAWR(

+getMutants(Document original, String prefix): List<Mutant=

+processGenerateMutantWithAWR (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant
+performActivityMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> alAWRMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
~reateEndpointElement{Document deploy, String mutantiame): Element

-rreateCleanUpElement{Dacument deplay): Element

-reateWeMuTeMessageElement(Siring prefix, Document bpel): Element

-rreateWeMuTeCounterElement(String prefix, Document bpel): Element

-reateWeMuTeSumElement(String prefix, Document bpel): Element

AnitWeMuTeVariable(String prefix, Document bpel): Element

-rreatedssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

-reateAssigniWeMuTeCaunter (String prefix, Document bpel): Element

-rreateRepeatUntlActivityWithwhieActivity(String prefix, Document bpel): Element

+ransformDOMToXML{Mutant mutant, String name, String specfictMutantPath, String mutantFileName): void

AW 3.74 AR AWR

o

43) ARNA XEE Aa Aa1@nniutinfsswlatainutianlnflasanisauianssy onEvent

28N TUAZLDELAVAIARIRAININA 3.75

XEE

+HEEQ

+getMutants(Document original, String prefix): List<Mutant>

+processGenerateMutantWithXEE(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant>
+performExceptionMutation(Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> alAWRMutants, String bpelFilenameWWithExt, String analyzeType, MutantHandler handler, Document deploy): void
-createEndpointElement{Document deploy, String mutantiame): Element

-rreateCleanUpElement(Document deplay): Element

-create\WeMuTeMessageElement(String prefix, Document bpel): Element

-createAssignResultTolWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

-4nitWeMuTeVariable(String prefix, Document bpel): Element

HransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+ransformDeployToXML{Document deploy, String spedfidMutantPath): void

AW 3.75 Aangd XEE

S6



44) AA"4 XER A patainiutinnsanlasianssulnanisauiianssy rethrow aan

UAZIALAUDIARAIRAININT 3.76

XER

HXER(

+getMutants(Document original, String prefix): List<Mutant

+processGenerateMutantithXER (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant

+performExceptionMutationDocument bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant: all\ERMutants, String bpelFilename\WithExt, String analyzeType, MutantHandler handler, Document deploy): void
-rreateEndpointElement(Document deploy, String mutanthlame): Element

-rreateCleanlpElement(Document deploy): Element

-reateWWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+ransformDeployToXML{Document deploy, String specificMutantPath): void

NN 3.76 PANA XER

1
A o

45) AANR XMC  Aa AdERNInEnsaLlasniuiinlng tnanisauananssu

compensationHandler 880 I8AZRYARININT 3.77

XMC

+HMcQ

+getMutants(Dacument original, String prefix): List<Mutant:

+processGenerateMutantiVith¥MC (MutantGenerator gen, MutantHander handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant

+performExceptionMutation(Document bpel, Element root, String spedificMutantPath, String name, String prefix, String modifiedActivity, Arraylist<Mutant: alltMCMutants, String bpelFlenamelithExt, String analyzeType, MutantHander handeer, Document deploy): void
-reateEndpointElement(Document deploy, String mutanthame): Element

-reateCleanUpElement(Document deploy): Element

-reatelWeMuTeMessageElement(String prefix, Document bpel): Element

-reateAssignResultToWeMuUTe (String prefix, Document bpel, MutantHandler handler): Element

HransformDOMTaXML(Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

+HransformDeployToXML (Document deploy, String spedificMutantPath): void

AW 3.77 Aand XMC

96



o

46) ARANA XMF A patainusinnsaulaspanuiindng Inanisauiansss catch

148 catchAll 28N TUAZIALATBIARIRAININT 3.78

XMF

HVFQ

+getMutants(Document original, String prefix): List<Mutant

+processGenerateMutantiith¥MF(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): ArrayList<Mutant>

+performExceptionMutation (Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant> allXMFMutants, String bpelFlenameWithExt, String analyzeType, MutantHandler hander, Document deploy): void
-treateEndpointElement{Document deploy, String mutantMame): Element

~reateCleanUpElement(Document deploy): Element

-reateleMuTeMessageElement(String prefix, Document bpel): Element

-createAssignResultToWeMuTe (String prefix, Document bpel, MutantHander handler): Element

+ransformDOMToXML{Mutant mutant, String name, String specificMutantPath, String mutantFieMame): void

+ransformDeployToXML(Document deploy, String spedficMutantPath): void

AT 3.78 ARNE XMF
47) AAN4 XMT Aa parannutinnasulasaanuiindng Inanisaunansss

terminationHandler 88N $1UAZIAELIAVAIARIAFININA 3.79

XMT

+XMT()

+getMutants(Document original, String prefix): List<Mutant=

+processGenerateMutantWithXMT (MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant

+performExceptionMutation(Document bpel, Element root, String spedficMutantPath, String name, String prefix, String modifiedActivity, ArrayList<Mutant:= allXMTMutants, String bpelFilenamelWithExt, String analyzeType, MutantHander handler, Document deploy): void
-rreateEndpointElement(Document deploy, String mutantMame): Element

-rreateCleanUpElement(Document deploy): Element

-rreateWeMuTeMessageElement(String prefix, Document bpel): Element

-TeateAssignResulfToWeMuTe(String prefix, Document bpel, MutantHandler handler): Element

+ransformDOMToXML(Mutant mutant, String name, String specificMutantPath, String mutantFileName): void

+ransformDeployToXML (Document deploy, String spedficMutantPath): void

AW 3.79 AANR XMT
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48) AANE XTF Aa pandannuinnsaulaspnuianind tnanisilasuenluwamns

a . dl ! a a o dl
UIRUBY faultName waq‘l,uﬂ@mw throw T8 AUDIAAIRANNTINYT 3.80

XTF

+HTF()

+gethutants(Document origingl, String prefix): List<Mutant

+processienerateMutantiith TF(MutantGenerator gen, MutantHandler handler, Document bpel, String prefix, String analyzeType): Arraylist<Mutant

+performExceptionMutation(Document bpel, Element root, String specificMutantPath, String name, String prefix, String modifiedActivity, ArrayList=Mutant all\TFMutants, String bpelFilenameWithExt, String analyzeType, MutantHandler handler, Document deploy): void
-reateEndpointElement(Document deploy, String mutanthlame): Element

-reateCleanUpElement(Document deploy): Element

-reateWeMuTeMessageElement(String prefix, Document bpel): Element

-CreateAssignResUltToWeMuTe (String prefix, Document bpel, MutantHandler handler): Element

+HransformDOMToXML{Mutant mutant, String name, String spedficMutantPath, String mutantFileName): void

AN 3.80 PANA XTF

86
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49)  AANE ATMSoapBindinglmpl A8 AAIANNINTNTIATIAALANNYNFABIUEY

dl ve6 ¥ o a @ a dl a = =
Taf 14 salanan LAZEAANUININLILNATNNINTZUIUNITUING ATMProcess T8aCLaEA

a

YAIAANEAINING 3.81

ATMSoapBindingImpl

+validatelUser (String user): boolean throws RemoteException
+validatePIM(String user, String pin): boolean throws RemoteException
+validateBalance(String user, double balance): boolean
+getCash{double amount): String

HsValidPTM(String pin): boolean

-matchPIM(String user, String pin): boolean throws SQLException
-findUser(String user): boolean throws SQLException

-sEffordable(String user, double balance): boolean throws SQLException

A 3.81 AAnd ATMSoapBingimpl

50)  Aa1@ CalculatorSoapBindinglmpl A8 AANANNNULNARIUIUNIIUIAEN

= ~ =~

ﬁ”lﬁ\‘]LL@Zﬁﬂ’ﬁ"m‘ﬁ N NYALILUNNIINNICUIUNITULNR SimpleCalculator ?WH@%L%H@“H@Q

ARAFINING 3.82

CalculatorSoapBindingImpl

+calSquarelint &, int B): double throws RemoteException
+ralMthRoot(int A, int B): double throws RemaoteException

AN 3.82 ARG CalculatorSoapBindinglmpl

51)  man4 LoanApprovalSoapBindinglmpl A8 AANEANIENNATIAdaLTZAL
dl a v A a dl =l =
ANINLAYILAYNITaYNANITAENIIW FIgnITUNNIAINNITUIUNITTLING

LoanApprovalProcess 28aZa8Ata9ARNAAININT 3.83

LoanApprovalSoapBindingImpl

HowMonthAssessor{double amount, String name): int throws RemoteException
+mediumMonthAssessor(double amount, Sting name): int throws RemaoteException
+highMonthAssessor{double amount, String name): int throws RemoteException
+approvelowRisk(String name, int level): boolean throws RemoteException
+approveMediumRisk(String name, int level): boolean throws RemoteException
+approveHighRisk({String name, int level): boolean throws RemoteException

N7 3.83 AANG LoanApprovalSoapBindIimpl
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v

52) MA@ ShopProductSoapBindinglmpl A% ARNANNNUENTNATIAADLAUANN

2
a

A a 1% A La v A | v a 1% A 1 A 1% dl =
mﬂumuﬁmﬂmumm@iu mummqiummumm@iu BACNNTTRAUATTIYNLTLNNIAN

b

ﬂﬁ‘ﬁ‘].l’)uﬂ’ﬁﬁL‘W@ ShopProductProcess ?’]EI@%L%EI@?I@QF]@’]@@/QJW’]WV] 3.84

ShopProductSoapBindingImpl

+sExistProduct{String name): boolean throws RemoteException
+checkOutOfStockProduct(String name): boolean throws RemoteException
+performBuyProduct(String name, int gty, double amount): String throws RemoteException
-decseBuyProduct{Strin name, int qty, double amount): Product throws SQLException
-checkCOutOfstock(String name): boalean throws SQLException

-searchProductMame(String name): boolean throws SQLException

AN 3.84 ARG ShopProductSoapBindinglmpl
53) AA14 TravelReservationSoapBindinglmpl A8 AAENNINTINTNATIAdaL
AnenN19luNAaIN1919193a 1 M9adaLTausNndaIn1391919vie il ATadataNIuRy
dl U 1 dl = = 1 o ot d} = =
P lunsvieaianiaswavzelyl waznisiinisaedsa Tegnisanunainnszuaunisiing

TravelReservationProcess $18AZIALATAIARIAAININA 3.85

TravelReservationSoapBindingImpl

+checkAvailableFlight({String airline, double amount, String destination, double tme): boolean throws RemoteException
+checkAvailableHotel (int dayRest, String destination, double amount): boolean throws RemoteException
+chedkCanEffordable (String destination, int dayRest, double amount): boolean throws RemoteException
+performAeserve(boolean isAvailableFlight, boolean isAvailableHotel, boolean canEffordable): String throws RemoteException
-getResultAirLine(String airline, double amount, String destination, double time): Airline throws SQLException
-getResultHotel(String destination, int dayRest, double amount): Hotel throws SQLException
-examineFlightAndHotelPrice(String destination, int dayRest, double amount): boolean throws SQLException

AN 3.85 ARG TravelReservationSoapBindingImpl

54) AN1%Q PurchaseOrderSoapBindinglmpl A AAIENNINTENNATIagaL

& a v el e e O = ) d = P
QQWHZﬂ@QIUNQGﬁ‘ﬂQUV’]’]LL@35@31‘1)1@1/]@Qsﬁﬂiuslﬂﬂﬁsﬁ‘ﬂ@uﬂ’]uu:uL‘Wﬂ\‘iW‘ﬂ‘ﬁﬁ“ﬂiN sﬁﬁgﬂl’?ﬂﬂlﬂ

ANNTLLIUNNITINA PurchaseOrderProcess 9181a2laeiAladARIAAININT 3.86

PurchaseOrderSoapBindingImpl

#applog: WeMuTelog = new WeMuTeLog(™)

+checkPOStatus(String poMa): String throws RemoteException
+cheddPOPartsOutOfStock{String poMo): boolean throws RemoteException
-chedkPurchaseQrderStatus(String poMa): String throws SQLException
-chedkPartsInStock(String poMo): boolean throws SQLException

A 3.86 AAN4 PurchaseOrderSoapBindinglmpl
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55) MA@ InventoryStockSoapBindinglmpl AR AATANTNINUTENTNIAIIRERLIANNUE

o a v AEY P o s v A ;= ~
2199ARIAUAT wazRIIRaaUay luaunfesnisiadluadsduanisald Gegnisanunann

A3TLUIUNNITNA PurchaseOrderProcess $8IAIAL ATRIAAIRAININT 3.87

InventoryStockSoapBindingImpl

#applog: WeMuTelog = new WeMuTeLog(™)

+chedkStockStatus(String paMo): String throws RemoteException
+chediPartsInStock(String poMo, String inventoryCode): boolean throws RemoteException
-chedkInventoryStatusAndMessage(String poMao): String throws SQLException
~verifyPartsInstock(String poMo, String inventoryCode): boolean throws SQLException

A9 3.87 Aand InventoryStockSoapBindinglmpl

56) AA14 TrackinglLogisticsSoapBindinglmpl A8 AANANNINTNTIRTIRAaaL

a 1% dl =

ANUTTRINNTIRAIAUAT LazaTIageUa1KanIun 1 lunsaudeduin 39gnizanuiann

u
1

N321UN"9TWA PurchaseOrderProcess 3M8IaLiatiAa9AANAAININA 3.88

TrackingLogisticsSoapBindingImpl

#applog: WeMuTelog = new WeMuTeLog(™)

+chedkTrackingStatus(String poMao): String throws RemaoteException
+indDuration{String poMo, String logisticsCode): int throws RemoteException
-chedkLogisticsS tatus(String poMo): String throws SQLException
~verifyTrackingDuration(String poMo, String logisticsCode): int throws SQLException

NN 3.88 paNd TrackingLogisticsSoapBindingimpl

57)  Aand Airine  Aa Aataniauiiiiudeyaaesananisdudaldlunnsg

N72UNUN"9TWA TravelReservationProcess T8AZIAEIAUDIAAAAININT 3.89

Airline

-code: String
-depart: double
-arrive: double
-destination: String
-isfvailable: boolean
-amount: double

NINA 3.89 AAN Airline
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58)  AA"A Hotel A AanaTiuinfiiudesyaneslsaussdagnldlunszuounisd

WA TravelReservationProcess TEAZIALATAIAAIRAININT 3.90

Hotel

place: String
4sAvailable: boolean
-amountPerDay: double
-totalAmount: double
-dayRest: int

AWA 3.90 AaNA Hotel

59)  AANA Operator  A® AATANNINTIRLALAIATLRLNIT A1 LNUSURIF
ANTUNNG Lazatuaulasdan I Hunat lutinatuazilsena snaaziBanra9Aanana

AW 3.91

Operator

+operator: String
+count: int
+start: int
+stop: int

AN 3.91 ARG Operator

60)  AANA Product A8 AANANNMTINRTeNaTesARANTInN 1E lunssuIunne il

4 y
W& ShopProductProcess IMEALIALAIBIAAIAAINING 3.92

Product

-code: String
-5fring: name
-quantity: int
-amount: double

NIWA 3.92 AANE Product
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61)  AANE POHead An Aa1avinuihiiivdeyasasdowinaasludsaaduii @

gnldlunszuaunisiiing PurchaseOrderProcess $18AZIBEATBNAAARININT 3.93

POHead

4d: int

-poho: String
-poDate: Date
-poType: String
-poStatus: String
-sumQty: double
sumAmt: double
-sumDiscount: double
remark: String
-polinelist: List

N 3.93 AAN4 POHead

U2 '
v a v K

62)  AANE POLine Aia Aaranyimthniiudeyaresdouiinavesludsmedusin o

gnldlunszuaunnsiiing PurchaseOrderProcess $181ATIBEIATBNAAAAINING 3.94

POLine

4d: int
productCode: String
productMame; String
price: double

-gty: double
-amount: double
-discount: double
-poMo: String

N9 3.94 AAN4E POLine

63) A4 InventoryHead Ae AaN@nNntinTivdieyarediuinreAdsduan

Fann 1% lunszuounsiina PurchaseOrderProcess 1818 L1a8IATIARNAAININT 3.95

a

InventoryHead

-code: String
poHeadMo: String
stockMessage: String
stockDate: Date
-status: String

-polo

A1 3.95 Aand InventoryHead



Fann 14 lungzUIUN13HINA PurchaseOrderProcess $8AZIAEIAURIARNEAININT 3.96

a
3

a
3

a

64)

65)

Inventoryline

productCode: String
-quantity: double
price: double
-amount: double
JocationMame: String
-mventoryMao: String
-poMo; String

A 3.96 AAN4 InventoryLine

104

ARTA InventoryLine Aa ARNaNIMETiLdeyaeddiufing1esnadua

AATA LogisticsHead Ra AA1ATIINMTNTALY03AT09491U1 109N TUAS

9y = o ~ = o A
UM Gﬁ\‘]ﬂﬂslsﬁsluﬂ?guquﬂqﬁ‘ULWﬂ PurchaseOrderProcess T18IAZLAEAUDIARATNAAININN

9

7

u

66)

LogisticsHead

-code: String

-trackMo: String
-companyMame: Siring
-startDate: Date
-dueDate: Date
-duration: int

-status: String

-shipBy: String
-trackingMessage: String
-poMo: String

A0 3.97 Aand LogisticsHead

AATA LogisticsLine A Aatanutiiliivdeyazesdouiine1eanissuds

A1 TNl lunszuaun13twa PurchaseOrderProcess  31EIAZIALAUDIAANAFINTNT

9

8

u

LogisticsLine

-emsCode: String
productCode: String
-containerMo: String
remark: String

AW 3.98 Aand LogisticsLine
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67)  AAY4A Parts Aa Aanannnuiiiiiivdeyavesarlua Segnldlunszuounied

WA PurchaseOrderProcess 1818LlAEIAIAIAAIEAININT 3.99

Parts

4d: int

partsCode: String
-partsMame: String
-costPrice: double
-wholesalePrice: double
+etailPrice: double
-quantity: dovble
supplierCode: String
-supplierMame: String
-description: String

NN 3.99 AANA Parts

1
v A

68)  Aa14 Supplier Aa AAIENMUENTiLdeyarecianaeriva dagnldly

N7LUIUNNITNA PurchaseOrderProcess 18IALIALAURIARIRAININT 3.100

Supplier

4d: int

supplierCode: String
-supplieriame: String
-supplierAddress: String
-telMo: String
-mobileMo; String
-email: String

remark: String

AIWA 3.100 AA"E Supplier

'
A =

69) MAnd WeMuTeloginit Ae Aa1aRnIusinin nuarBusrldiuaana

WeMuTelLog 318808 AT89ARNEAININT 3.1071

WeMuTeLogInit

Hnit()
+doGet{HttpServietRequest request, HttpServietResponse response): void throws ServietException, IOException
+doPost{HttpServietRequest request, HttpServietResponse response): void throws ServletException, IOException

N 3.101 AAN@ WeMuTelLoglnit
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70)  Aand WeMuTeLog A8 ARNANNNIUTNTANIUUAATETNAYL AALLAIAINN
ue1ng Tnenisilasusnluwanviziofaes faultName otlufianssu throw seazIBaATa

ARNAAININT 3.102

WeMuTelog

dogger: Logger = null
prop: Properties = null
WEMUTE_LOG_PROPERTY: String = "org.chula.eng.cp.se.logging.log4”

startLog(String instanceMame): void
readProperties(): void

A 3.102 AN WeMuTelog

334  UNUNMWAIALUAZLNUNINAANTIN

LHBNNANALRAN TN Aza s LN TeANANT U sz ndnedmg e lunszuaun i
v

G o o o o o A A Ao i
Wluanaudu TmHLLNu,ﬂW‘W@W ALUABILATAINAN ﬂflm‘ﬂvlﬂ_l

1) WHBNWANAL Uploaded BPEL File iunisdnivaniysunsntinalugdues
anasdlineinmagey anntiufeudns MutantHandler aziALAAUN9T098Na"T1S
uwaz@auLins BPELValidator fiazngaagauienansdnussqianatsiinauaydaing vsa )
ANt MutantHandler  fagtiangnafanannliifiuliimses3nsiulnaGanudion

saveFile A9lun WA 3.103
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% UploadBPELFileBean MutantHandler BPELValidator

Tester :
1: upload :

2: getUploadPath

E

3: checklsZipFile

i
.

|
]
|
4: checklsZip¢ontainBPELWSDLXMLSchema
T
|
|

-
|
L |

|
|
r:;l 5: setOriginalZipFile(new File(originaIZipPath)1
|
|
|
|
|
|
|
|

|
|
i 6: saveFile(uploadPath. file) |
|
|
|
|

A A 3.103 LHWATNANAL Uploaded BPEL File

2) WHLATNATFL Generate Mutants {11n138319894ALANBN AT NG B3

Ta8n19NINNAZeLIAaNTNAYENITNAZALUDIAANINT W (EX-WEAK/1 ST-WEAK/1 BB-

(W,
b4 o

WEAK/1 way BB-WEAK/N) a1niussiuaziaanfan1iunisninandesiuiuidanageaun
wantaadnludf iWadnnagaunat]uinedsalouauiaaulans MutantHandler A
Y o o a

pINAdeUAaAILtuNNTuAaAY H1FaaiiunisiugniReniazas1elouauiaINuann1g

A371929AATHUNTUAALEAY AININA 3.104

Tud9U299N1945 19N IUAUTRFALFA ATHUNITHINTUA YN TUN AL LN BN TN

AanNgIN AININT 3.105 — 3.144
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dll a [~ [3 c @ dl al 6 o/ ¥ K
Hasannananstmaiiuenannendiaunes 19lune1aiafeidulunisidnng
Wavrasengrinald lnanisudasanaistmaldiflunendaih&ns na s u1saiu

Al wazdfuasusiannlufanssuvizaslvaanamviaiasaaananssn lunssuaunis a1y

2.1) LNUNINNANTTNLAN performGenerateMutantWithISV Tunnn

2
o

3.105 Ndunauluni1ssaulaanssinunisting fail

1. TUsunsuaduunTnualunszusunistmalaeaanuaaaananssy if,

elseif, while, repeatUntil, target Wa¥ source

2. P luusaesnanssisananludian 1 1nuld18lusenng isviist
1 . Ny o v al = % Ay @
3. pIvaaaudn isvlist Hieyaresiuuansden 1 isald finliNdeyad
naulBufulny
4, fin isvList Niayavasiuunssdian 1 lsunsuazindayavasiinail

yiratlsrwaillulvum condition daifluaanun

UNELUE: NA9aINAIIaaaudnlugenig isvlist Hieyauda Tsunsuas

' 2
o

AiunNsduaau findinnerMostExpressionOfVariable  F49UABLNN9YI19UYN

asune lulNun wAanssn lunNIng 3.106

5. Tlsunsnazusawilsneludsznaiiaee condition aniwlilswnss
Ausaudlsld faesnadiy Tudsewasives condition i $input.A + S$inputB +

$input.C Tdsunsuaziiusulsuasaumdsrassioulslsli HashMap 8athans e

1 lun1sadungzudngsiails
[~3 v dl o [~ 2 a '3 < 6 1 di a ' A
6. udayananduliluiounwidatidns 1wy Taaedaunud wse

a o o o I [ 4
Hausigninanviselal usiu

7. PnAqupuiaalidnsnulAlusanng alllSVMutants



(1. 1 get node "If” name)Tl.Z get node “ElseIf” name) (:1. 3 get node "While™ name) (1.4 get node "RepeatUntil” name) 1.5 get node *Target™ name (:1.6 get node "Source™ name)

(2. get ISV node and add to Iist)

{ 3. check 15V listis not null 2 )

[ISV list is null]

[ISV list is not null]
(4. get content of "Condition™ node from ISV node)

(ﬁndInnerMosExpressionOﬂ/ariable} ...... >[ ashMap <String variable, Operator operator >]

|

(5. replace variable in condition content against HashMap of ISV operabor)

(6. set necessary value to mutant object)

{(7. add mutant object to "alllSVMutants” ist )

[all ISV node are not mutated]

all ISV node are mutated]

AT 3.105 WEWATNAANTTN performGenerateMutantWithISV

oLl
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WHUNNAANIIN findInnerMostExpressionOfVariable Ndumnauassallil

1. ndawlsialaudumaniiunisaindsewadiuiannivum
condition

2. Taaldguuy Wo\S+\[0-92-zA-Z]+  wwaldlunisuadauilelu
gznail

09/ lﬂl o & :/j [~3 lﬂl o 1 v [~3

3. qudNantfawdslutlsenasd anduiudenazatunie 18 luded
el HashMap

4, suiusiazsulsludet)idns HashMap iieniinaiinglugnaes

saulsiuls Tag

5. ’L%gﬂLLUULW@f%“ugﬂLLuuluﬁW@ﬁu?@ﬂ@zW@ﬁ (\$([a-zA-Z0-9]+\\.[a-
7A-Z0-9]+|[a-zA-Z0-91+)Nd+)|(NDHW) s + (W) =] =[<[> |<=|>=]\+ W |div]
mod|and|or)\\s+ mw%qaﬁmﬂiﬁ@ﬂﬂuﬁaﬂﬁﬂﬁ HashMap Uarminfoegluy
\s+(\(\)|=]1=|<[>|<=|>=|\+\-\\*|divimod|and|or)\\s+((\\$([a-zA-Z0-9]+\\.[a-ZA-
70-9]+([2-zA-Z0-9]+)\d+)|(WAD+\)))

6. Wstuuussied 5 ievniinafinglugaesiaulsusiazia aniiu

Autinalldlutounuiaatans
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(1. get variables as mutation operators from stabement)

(2. use strVariablePattern to match with original statement)

[not find match variable pattern] [find match variable pattern]

(3. iterate to find variables in original string and keep to HashMap object)

=

(4. get inner most expression from variable from HashMap) | HashMap <String, Operator > mapl] |

(5. create innerMost expression pattern from modified expression)

(6. match innerMost expression pattern with modified expression)

[find innerMost expression of variable string]

[not find innerMost expression of variable string] (7 et e e MosE e string)

AN 3.106 WNUNIWAANTIN findlnnerMostExpressionOfVariable
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2.2) WNUNIWNANTINTBY performGenerateMutantWithEAA lunana

2
o

3.107 Ndunaulunissaulaanssinunising fail

1. TUsunsuAuunTrualunszusuntstwalasaaniyuauasfiangsy if,

elseif, while, repeatUntil, target Wa¥ source

2. Pnlupraananssusanad ludien 1 1801415141809 eaalist
. L Ay o v ~ Ly iy =
3. RINAaa1Udn eaalist Hiayavasiuunasdian 1 visald fnldddeyad
naullBusulng
4, fi eaalist H¥ayavasinunisdan 1 lsunsuavindayavesiinad

M’ﬂiﬂﬂ@zww"‘luiuum condition NN

o 1 . Ay v
NNIELUR UAIN A3IR@aLIn bis8nIg eaalist HNUBHALA Tsunsuay
AHLNNT findInnerMostExpressionOfMathOperator %ﬁumumiﬁ’muqﬂ@“ﬁmﬂ

TULHBAINAANTIN NIWA 3.108

5. TUTUNTNREMNLATEINHNENNAIAATERS (+, -, *, div, mod) Nelu
a e A Ly T a’/j < dll Y o 1 |
fnashiseadsenwailaad condition anniullsunsuifuipsaanngl® Faasinady u
1sznaiirad condition 11 $inputA + Sinput.B + S$input.C Tdsunsuaziiy
ATBINNNE + LATAILMLaLATaannng + 15l HashMap fathans e ldlunis

o

asuiesamNanatinaansliiludaau nldldesesmnnalutlssnand

& 4 all o | v a -5~ <3 & ] dl a e A
6. udayananiuldluiownwidetans 1y Teaeaiounusi wie
a s 3 o = [~ 24
Hausigninapvisela {usiu

7. PnAqupuiaatdansiaulilusenis allEAAMutants



A e

( 1.1 get node "If" name)( 1.2 get node “ElseIf” name) (1.3 get node "While™ name) ( 1.4 get node "RepeatUntil” name) ( 1.5 get node "Target” namej(l.s get node "Source® name)

e

CZ. get EAA node and add to Iist)

Y s
{3 check EAA list is not null ?)

[EAA listis null]

[EAA list is not null]

(4. get content of "Condition™ node from EAA node)

CﬁndInnerMostExpress:onOﬁwaﬂwOperator}___ ;’i RN el T e

(5. replace variable in condition content against HashMap of EAA operator)

(6. set necessary value to mutant object)

[all EAA node are not mutated]

[all EAA node are mutated]

AN 3.107 LEWATNAANTIN performGenerateMutantWithEAA

il
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WNRNINAANFIN findInnerMostExpressionOfMathOperator FanINg 3.108

Rdupausssalln
1. AUNILATAIUNIENINAMAAIAAS LA N auLTluAA1LHUN17a1N

1srnaiinunanTuum condition

2. Toeldgiunin W\ div | mod e ldlunnsuniasasnanenig

AIAANERT ULz naLiuas condition

3. augtNanifandslutlesrnwal annduiiudanazA e 18Ty

HashMap fadi&ns

4. audusiazFouilsludeiidns HashMap tvanniinauiinglugaaes

saudsniAuls Tas

5. Uguun WS+ ONs+ mufinaiAgeannnen e AminAansiAnls

lu HashMap @a1lans wazmInNsegliuy \s+\S+["()]

6. Mg uuussiian 5 ianunatiinalugaaasdaulsusiazsia anii

Autinalldludounuvisaliane
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(1. get math operators as mutation operators from statement)

(2. use strMathOperatorPattern to match with original statement)

[not find match math operator pattern]

[find match math operator pattern]

(3. iterate to find math operators in original string and keep to HashMap object)

v

(4. getinner most expression from math operator from HashMap) | [HashMap<String, Operator > mapl |

(5. create innerMost expression pattern from modified expression)

(6. match innerMost expression pattern with modified expression)

[find innerMost expression of math operator string]

[not find innerMost expression of math operator string]

(7. get innerMost expression string)

ATNA 3.108 WEKAINAANTIH findInnerMostExpressionOfMathOperator
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2.3) WNUNIWNANTINTBY performGenerateMutantWithECC Tunnd

v
o o

3.109 Ndunanlun1sdauilasnszuiunistimnag sail

1. Tsunsuduun s lunszuaunistmalaeidaan Muaraananssy

from, to, if, elseif, while, repeatUntil, targets Waz source

2. PinTupraananssusanad ludien 1 1801415141801 ecclist
. L Ay v v a - Ly =y =
3. mIvadaudn ecclist Hiayavastuunnadian 1 visalu fnluideyad
naullBusulung
4, fin eccList Hiiayaradiunisdien 1 llsunsuaziindeyarastinal

M’?ﬂﬂazwqu"‘luiuum condition NN

o 1 . Ay v
NNIELUR UAIN A3Ia@aLIn s8N ecclist HNUBHALA Tlsunsuay
ANLHUNIT findInnerMostExpressionOfPathOperator %ﬁumumiﬁ’muqﬂ@“ﬁmﬂ

TULHBAINAANTIN NN 3.110

5. Tdsunsuasfaailunisingatudunne ( waz /) aneluiinal
A ' i 09// < dl Y o 1 ]
viradsenailuad conditon  arnuulUsunsuiiuiATeaunie 1y daadnadu i
1lsznatiued condition 5134 $input.request/ns0:n TlsunsuasiALLATEINNNE / LAY
AwvLsraaATasvnng / 13l HashMap 8athans iielElun1saauiipraaisuned

Nenatudunielihiuioow Aldldesemunelulssnad

6. AudeyananilulluliownuideAns u Taae9iounu vise

a s 3 o = [ 4
Hausigninapvisela ({usiu

7. TnAqupuiaatdnsiAiulilusenis allECCMutants



(1. 1 get node "From™ name) l 1.2 get node "To" name) (1.3 get node “If" name) (1.4 get node “Elself” name) ( 1.5 get node "While™ name) (1.6 get node "RepeatUntil” namej_(lj get node "Target” name 5 (1.8 get node "Source™ name)

2. get ECC node and add to list

3. check ECC list is not null ? /

[ECC listiis null]
CC list i t nul
ECCestisnotnul] CC list is not null]
(4. 1 get content of "Condition™ node from ECC node) (41 get content of "From® node from ECC node) (4.3 get content of "To" node from ECC node)
findInnerMostExpressionOfPathOperator findInnerMostExpressionOfPathOperator findInnerMostExpressionOfPathOperator
o o o
% W ‘ ¥
| ashMap <String path, Operator operator > I ashMap <String path, Operator operator> | ashMap <Stri th, Operator operator> |

(5. 1 replace variable in condition content against HashMap of ECC operabor) (5. 2 replace variable in "From” content against HashMap of ECC operahor) (5. replace variable in "To” content against HashMap of ECC opera’bor)

(6. 1 set necessary value to mutant object) (6. 2 set necessary value to mutant object) (6. 3 set necessary value to mutant object)
\ ////_;;;CC node are not mutated]
[every ECC node are mutated]

AT 3.109 WEWATNAANTTN performGenerateMutantWithECC

8Ll
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LWHUNINNANTTH findInnerMostExpressionOfPathOperator Jduneou
pasiallil
Y 4 dd e a4 e . e o
1. AuniAzasuNaifgafudunttaleudufaiiunisain
sznaiinlfainTuum from, to, waz condition
2. Tesldgduuy /iy iwaldlunnsuesasnnnanneaiudunielu
a e A L
Unardvisatlsenad
> 4 ¥ AL e ¥ e d
3. audneanATeanNNaRngaiudunnelulsena aantuivte
wazaunialilu HashMap 8adianst
O’J 1 o O a dl dl o % =3 =3 &
4, audusazfanLiun1snneaiuduniely HashMap - 8e1lians
dl a Y dl dl dl o Y dl < v
Wamtnainglugaaesasasnanina i@yl
5 lguun WS+ ONs+ pnsiATasuNe N iudun1eiivll
lu HashMap 8a1lans wazmInsegiuy \s+\S+["()]
v o Y dl dl a Y dl dl dl [
6.  latuuussdian 5 ienitnaiinslugaesrsesuianingaiu

Y 1 o 09; & A % a [ 5-3 < &
LAUNWUANTF mmumuquuﬂlﬂumLLmum@ﬂmﬂm
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(1. get path operators as mutation operators from statement)

(2. use strPathPattern to match with original statement)

[not find match path operator pattern] [find match path operator pattern]

(3. iterate to find path operators in original string and keep to HashMap object)

¥
(4. get inner most expression from path operator from HashMap) | [HashMap<String, Operator > map! |

(5. create innerMost expression pattern from modified expression)

(6. match innerMost expression pattern with modified expression)

[find innerMost expression of path operator string]

[not find innerMost expression of path operator string] (7. get innerMost expression string)

AN 3.110 WNUNTNAANITNTR findlnnerMostExpressionOfPathOperator
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2.4) LRUNINNANTTNTAY performGenerateMutantWithECN Tun i

2
o

3.111 Rdupaulunissaudaanssinunisting fal

1. TUsunsuAuunTrualunszusuntstwalasaaniyuauasfiangsy if,

elseif, while, repeatUntil, target Wa¥ source

2. P vuprasnanssnsananludan 1 1AuU14151us18n17 ecnList
. L Ay o v ~ Ly iy =
3. R3vaanldn ecnlist Hiayavasiuunasdian 1 visald fnldddeyad
naullBusulng
4, fin ecnList Hfayavesinunisdan 1 Tlsunsuavindayazesiinad

M’ﬂiﬂﬂ@zww"‘luiuum condition NN

WNIING): NRIAINFATIAABLINIINNT ecnList  Hiayauda Tilsunsuas

u

v
o o

AN LN 2findinnerMostExpressionOfConstantOperator %wumumimmuqﬂ

23U IULNUAINWAANTIN AN 3.112

1 9
=

5. ldsunsuaziarasinie luinaivizalsenaiiaaaiiiani lulnue
condition annwulUswAsHIALANAIN T Faasingdy Tuilsewasiaag condition 1l
$sum <= 210 TlsunsuastAuAIALn wazATLsaesA AN tEle HashMap 8ad
< 6 dl v 1 o 1 o I 1 dl
W@ne aldlunisanAias 1 waznisausiuudaaantil 1 Aunue 1aapnaanly

1Nt

6. AudeyananilulluliownuideAns u Taae9iounu vise

a s 3 o = (1 4
Hausigninapviselal {usiu

7. PnAqupuiaatansiiulilusenis alECNMutants



( 1.1 get node "If" name )T 1.2 get node “ElseIf” name) ( 1.3 get node "While™ name) ( 1.4 get node "RepeatUntil” name) (1. 5 get node “Target™ name 7( 1.6 get node "Source™ name)

(2. get ECN node and add to IisO

(3. check ECN list is not null ?:}

[ECN list is not null]

[ECN list is null]

(4. get content of "Condition™ node from ECN node)

( findInnerMostExpressionOfConstantOperator )
o

q...

I ashMap <String constant, Operator operator > |

(5. decrease value of constant by 1)

(6. replace decreased constant in condition content against HashMap of ECN operahor)

(7. set necessary value to mutant object)

‘—:‘Cg. remove digit of constant by 1)

Clo. replace removed constant in condition content against HashMap of ECN operatnr)

(11. set necessary value to mutant object)

{ 12. add mutant object to “alECNMutant” list

[all ECN node are not mutated]

{(8. add mutant object to "alECNMutant” list_}

all ECN node are mutated]

AN 3.111 WEWATNAANTTN performGenerateMutantWithECN

ccl
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LNUNINAANTIN findInnerMostExpressionOfConstantOperator Ndumnan

pasia
1) Auniatasitaiauliudaaiunisanndszwannlaanninum
condition
2. Teelgluuy Wa+ e ldluntsmeiasinlulinasivizasssnal
Y4 AA 4 . Y oe . -
3. g NanIAAan lulszwal anuiuTena a1 uuide sl

HashMap 8a1llanst

4. audusazA1pnlu HashMap 8a1lidns inannfinatidinelugaaeg
. dd e vy
AL 1A

5. Wgluuu NS+~ ONs+  andagarasiniulily HashMap fail

LANE waTANNAEILLLL \s+\SH+[()]

1
o I

6. Mstluuuasdien 5 ineniinailiinglugnaesrinaniusiazsia anii

ufinadlaludounuiaalians
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(1. get constant operators as mutation operators from statement)

(2. use strConstantPattern to match with original statement)

[not find match constant operator pattern] )k [find match constant operator pattern]

(3. iterate to find constant operators in original string and keep to HashMap object)

! i

(4. get inner most expression from constant operator from HashMap) | HashMap <String, Operator > map |

(5. create innerMost expression pattern from modified expression)

(6. match innerMost expression pattern with modified expression)

[find innerMost expression of constant operator string]

[not find innerMost expression of constant operator string] (7 SO string)

AN 3.112 WNUATNAANIIN findlnnerMostExpressionOfConstantOperator
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2.5) LRUNINNANTINTBY performGenerateMutantWithEEU Tunni

2
o

3.113 Rdunaulunissaudaanssinunising fail

1. TsunsuAuunualunszucunisdmalasaan vuauaananssd

from, to, if, elseif, while, repeatUntil, targets WAL source

2. P uprasnanssnsanaludan 1 1AuU14151us18n17 eeulist
. LAy o v ~ Ly iy =
3. RIaanldn eeulist Hiayarasiuunasdian 1 visald fnliddeyad
naullBusulng
4, fin eeulist Nfayarasinunisdan 1 lsunsuavindayazesiinal

yiratlrenaillulvun from to 438 condition aAANN

[ % . ay %
NNIELUPL: ‘lﬂ@\‘i@’]ﬂﬁlm@@@‘]_llu?’mﬂ’]ﬁ‘ eeulist HIBHALLA Iﬂ?LLﬂ‘J‘N@Z
ALHUNNg findInnerMostExpressionOfUnaryMinusOperator T9TUABUNITNI9Y

gnasuneTuLEBNINAANTIN NG 3.114

5. Tsunsuazunpenndaaun e luiinaivizallsswasiaadiiianilu

'
o

MuA from to 43a condition A nulsunsAUAIAINNRAa LTS Faatinady T
1srnatiaag condition 11 -1 + $counter 1lTUATHAZIALAIAIN -1 LALATLNLI
189A7A97 -1 1811 HashMap aathans aldlun1sauipresnuneauaadanpainlu

a o A Ly ug/’
unadvratsenaiiiu

6. ununArAsnAN i aslutinailizalsenaillng fAans N N AT LA

189A1AN L1 HashMap 8a1lians

[~ Ao o v a @ & o 4 A a c A
7. m‘ummﬂ@wmLﬂuifasl,uml,mummﬂmmm LI TRUBDINILAUN TR

a o o o A (1 kA
NQLLWH‘V]Qﬂﬂ’W@M?@LLN 1luEu

8. Pnaoumuiaathdanmnulalusenis allEEUMutants



(1. 1 get node "From" name)tl. 2 getnode "To" name) 1.3 get node "If" name)( 1.4 get node “Elself” name) ( 1.5 get node "While™ name} (1.6 get node "Repeatintil” namej( 1.7 get node "Target” name 5 (1.8 get node "Source” name)

e

(2. get EEU node and add to "eeulist” Iist)

(3. check EEU list is not null ?)

[eeuList is null]

[eeuList is not null]

(4. get content of "Condition” or "From” or "To" node from EEU node)

I

( findInnerMostExpressionUnaryMinusOperator
]

W
I lashMap <String constant, Operator operator > I

(S.replaoe *-* symbol with blank sting)

(6. replace removed unary minus symbol constant in condition content against HashMap of EEU operahor)

(7. set necessary value to mutant object)

(8. add mutant object to "alEEUMutant” st )

[all ECN node are not mutated]

[all ECN node are mutated]

AT 3.113 BEUATNAANTTN performGenerateMutantWithEEU

9cl
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LHUNIWAANTTH findInnerMostExpressionOfUnaryMinusOperator Y

dumnaunasaliil
1, AUNIANANNNRAaLLEHBUITuAAN I THRNN7A N sz NN lFann

1914m from to wa condition

2. TeeMgtuuy N+ weldlunisunAinanndnaululinaiiise
sznail
Fod ey 2 o« o wy
3. auduienAtrasi ludsenad aanduiivdeuasaiunialily

HashMap 8a1lanst

4. aududazA1pile HashMap 8aiidnst ivanniinatidinelugaaeg
. dd « vy
AL 1A

5. Wguun WS+~ ONs+ mandaaarasiniulily HashMap fail

LANG WATANNAETULLIL \s+\S+[" ()]

1%

6.  lduuudadien 5 ientinadinglugauesrinsiwsiazsia AN

Hufinallaludownuiaal&ans
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(1. get constant with unary minus operators as mutation operators from statement)

(2. use strUnaryMinusPattern to match with original statement)

[not find match unary minus constant operator pattern] )Qﬁnd match unary minus constant operator pattern]

(3. iterate to find unary minus constant operators in original string and keep to HashMap object)

y
(4. getinner most expression from unary minus constant operator from HashMap) I HashMap <String, Operator > map| |

(5. create innerMost expression pattern from modified expression)

(6‘ match innerMost expression pattern with modified expression)

[find innerMost expression of unary minus constant operator string]

[not find innerMost expression of unary minus constant operator string] (7 getinnerMost expression string)

AN 3.114 LEAINAANTIH findlnnerMostExpressionOfUnaryMinusOperator
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2.6) LHUNINNANTTHUD performGenerateMutantWithEMD Tunni

b4
o [

3.115 Hdupanlunisanilasnssuounisimma sail

1. TUsunsnAuunuualunszuaunistmalaeiaanuumnaeadnanssu

wait e repeatEvery

2. i Tnupaesianssusenanludian 1 1ivldlElusanis emdList

3. m3nagaLd emdList Hdeyaresiuundadien 1 vzl fqliNdeys
fAnaullGusiulng

4, fin emdList Hiayanasinunssdian 1 lsunsuazinfiayavasiina

= aa &
wWalsenailluuannating for aanun

UNBLUR: NaIAINAIagaudnlugenng emdlist Hiayauda lsunsuay
ANLHUNIT decreaseHalfValueOfDurationTime  @vdumaunisnieugnasunely

WNUNINTAANTIN NN 3.116

5. NAIAINAAANTR9TzaZIIaN TUNNTTeaIATInilanaa Tdsunsuay

ANuAA W AU wannatas for

< v Ao v a e @ & 4 A a s A
6. Lﬂ‘]_|°1|®3~1@1’1@”|LﬂullqsluN'JLLﬁluVl‘ﬂ@ﬂL""Qﬂ[ﬂ LU TAUBDINILEAUN UTB

u

a '8 o o A [~ v
Hausigninanviselad ({usiu
7. Pnounuiaalidnsaulilusnenis alEMDMutants

%

WNNLIE): NAIANATIAABLINENTT emdList  INTayauds Tsunsnay
ALTUNTT decreaseZeroValueOfDurationTime  AduAaUN1IM19ugNasUIe Ty

WNUNINAANTIN NIWA 3.117

8. naaINane11e9rzaziianlunisseasiuguduan Tlsunsuas

Auue A N N ULeAnINas for
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9. Audeyanandulluiounwidethans wu Taaed9unudi wise

a s o o ! 1@ Y
Hounwignindnviselal v

10.  thdouswisaldnsiAulslusnanis allEMDMutants

( 1.1 get node "Wait” name) (1. 2 get node "RepeatEvery” name)l

(Z. get EMD node and add to "emdList” Iist)

(3. check EMD list s not nul ? }

[EMD list is not null] [EMD list is nul]
(4. get duration-time content of "for” attribute) decreaseZeroValueOfburationTime
o0
decreaseHalfValueOfDurationTime
o (8. set new duration-time value to “for” attribute)
(5. set new duration-time value to “for” attribute ) (9. set necesary value to mutant object)
(6. set necesary value to mutant object) (10. add mutant object to "allEMDMutants” Iist)
{ 7. add mutant object to "alEMDMutants” st }—— [all EMD node are not mutated]

[all EMD node are mutated].

AN 3.115 WNUNTWAANIIN performGenerateMutantWithEMD
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LNWNINWAANTINURY decreaseHalfValueOfDurationTime  A9NINWN 3.116

gnunsnasuneld Aat

1. U112y aT991901N1330 NUaANITTA6A for VU
“P19Y10M28DT10H37M46S”
2. nandeyadaaoanaednissaaantiy 2 A1Ae ATULIAN

“P19Y10M28D” Lazseeieiaan “T10H37M46S”

3. uwanfeyareniunateendiull ineu uazdu
4. uendeyaresrzazioateanidludalug wuin uaziund
5. iAvi 6 wnsanriuliiedlumisendniige Ae Fuin
A e A — S 44 z . d
6.  antutiAmsuiuliluien 5 unanaeAsanile Antiuulapnn

15 eg lumiael Tnuniswnadian 12+30%24*60*60
7. furaell 1 laelugdaasaiwawin dauarmiunatianiinly
wlaaifluAnanaimausalil
< ' A dl @ o < dI o a ¥ nll
8. fuAgeReuniuawIuAnGanannnsinganationluden 7
wausiag 12 dousniilunatiasiinlilulasfudassiusalil
9. fuAgesduniiudauInanGannsinqanationluden 8 10
Aruiag 30 dauaniflunatianin ldwlsailuarvasiolussalil
3 1 QI/ dl | ° =3 dj ° a % dl
10.  wusnaesdalsniiluaruuiindamainnisinaanatiasluiien 9
wgnubiae 24 douaiidiuneatianinlilulasduAaasunsalil
[3 1 dd‘ | o [~3 dI -] a v dl
1. duAmesundniluiuwfindmnainnistinqanatonludien 10
wgnubioe 60 dournmiilunatissinllulaailuAaedunnsalyl
[~1 1 a dd‘ o a ¥ dl v
12, fuAresiundsainnisinqanatianluden 11 ungoibion 60
wazn iduanuausnlnenisdoms
o . oA o o A a = o o
13, wAtee9l theaw du d9lue w1n Fuf wgonnulugduuudsi

“POY11M14DTEH18M53S”
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(1. get duration time as string value (P19Y 10M28DT 10H37M465))

Ay
(2. split period value (P19Y 10M28D) and time value (T10H37M465)>

W
(3. get year, month and day value from period)

( 4. get hour, minute and second value from time )

(5. convert to the smallest value as second value and combine value alhogether)

W
( 6. decrease value to half and convert to year value by dividing with 12*30%24*60%60 )

(7. get year value from integer and decimal point use for find month vaIue)

( 8. get month value by multiplying decimal point with 12 and get month value from integer )

( 9, get day value by multiplying decimal point with 30 and get day value from integer )

W
( 10. get hour value by multiplying decimal point with 24 and get hour value from integer )

(11. get minute value by multiplying decimal point with 60 and get minute value from integer)

(12. get second value by multiplying decimal point with 60 and get second value from integer)

W
(13. concat string with year month day hour minute and second)

®

AN 3.116 LHUNINAANT9N decreaseHalfValueOfDurationTime
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v
o

WHWAINAANTINUDY decreaseZeroValueOfDurationTime aavLNellH Fail

3 v ] dl 1a Y o aa o N o 1 |
ﬂ’muﬁﬂl'ﬂﬁallﬂﬂ]’]\']L"JZ\H‘V]llﬂ\ILﬂﬂﬂ’]ﬁ‘ﬁ‘@lﬂﬂULLﬂﬁmﬁ“U’m for Aa NUUAATLTIY

“PODTOS”

(return zero duration time string PODTOS)

AW 3.117 LHWANAAN?9: decreaseZeroValueOfDurationTime
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2.7) LHUNIWAANTINUBY performGenerateMutantWithEMF Tunna

b4
o o

3.118 Hdupanlunisnilainszuounisiing aail

1. TUsunsnAuunuualunszuaunistmalaeiaan uaaesnans s

wait ey onAlarm

2. thlnupaesianssussnanaludian 1 tivldlilusanis emfList

3. m3raqaLdn emflist Hiayareluunasdien 1 vizald 1 liNdeyan
navlaGEusulu

4, fin emfList Hiayarasiuunasdian 1 Tlsunsuaztindioyanasiinail

=) aa & ’
Wralsenanlluuannstas until anun

UNIELAR: UAIAINATIAAD1UF1918N13 emilist  Hdayauda Tlsunsuasy
ALTUNIT decreaseHalfValueOfDeadlineTime  Hedumaunngvineugnasuialy

WNUNINAANTIN NN 3.119

5. PAIANAAAIURITLEIZIIAN I UN19DAIATINTALED T1lsunTuay
AN AN N N ULeAvitas until

1
& Y =

6. Audanananilulilulauauiaail&ns 1@y Taaa9daLmuY visa

u

a '8 o o A T~ v
Haueigninaniza b 1Tusiu
7. Pnounuviaalidnsaulilusneanis allEMFMutants

k%

WUNNELIAR: UAIAINATIAADUIINNT emflist F1Rdayauda Tlsunsuasy
ALTUNNY decreaseZeroValueOfDeadlineTime  4duAauN1INI9Ugnasunaly

WNUNINAANTIN NN 3.120

8. naaINane11e9rzeziianluntsseaiuguduas Tlsunsuas

AMuueAN N N ULemAviahas until
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9. Audeyanandulluiounwidethans wu Taaed9unudi wise

a s o o ! 1@ Y
Hounwignindnviselal v

10.  thdsumuisatidnsAulAlusenig allEMFMutants

(1. 1 get node "Wait" name) (1.2 get node "OnAlarm™ name)

VTS

(2. get EMF node and add to “emflist” Iist)

(3. check EMF list is not null ?:}

[EMF list is null]

[EMF list is not null]

P decreaseZeroValueOfDeadline'ﬁme)

(4. get deadline-time content of "until” ath'ibuhe) \_ oP
( decreaseHalfValueOfDeadlineTime ) (8. set new deadline-time value to "until” attribuhe)
oo

(9. set necesary value to mutant object)

(S. set new deadline-time value to "until” attribute)

{10. add mutant object to "alEMFMutants” list )

(6. set necesary value to mutant object)

[all EMF node are not mutated]

(7. add mutant object to "allEMFMutants” list

[all EMF node are mutated]

A 3.118 WHUATNAANTTN performGenerateMutantWithEMF
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v
o

WHWAINAANTINUDY decreaseHalfValueOfDeadlineTime aaunellé At

1. Unfayataanatduniy anueayistas untl 19w “2011-10-
28719:29:19”

2. weindayadasanduniaaanilu 2 Arka Sui “2011-10-28" uay
1IN “19:29:19”

c oy oo da o »
3. udeyadundaqiivuaziiaidaqiuainszuy
y o AT . o o
4. we ey araiunduni e iazduNaqiusag - 11 AN 2011-10-

28 gnuisaanunlé 3 A1 Aa Thilu 2011 hiawilu 10 wazduilv 28 uazninasng

! o dl 1 o dl o o A = o o
ﬁ?zmmummummmmumﬁmuummqu AU warll AuaeL

5. PUNUAFNNIAANIUTY 3 A1 WANT608 2 IINDARANAIATI TN

o PRIy PV P TAMANSIS. 1 = o a o
6. tnanlfainden 5 unuaniialidudu hew wastlaasiunilagiiv
7. wendeyazanaiduniauazioaidaqiusoe <" 1w dun

19:29:19 gnutiaanunlé 3 A1 Aa daluaiilu 19 wimdlu 29 uaziuamiilu 19 uay

WINaR9Tz A duaELazaantaqiil 28999 Tie WP LaTIUN AMNAIAL
B\ e ————— y a4 4
8. UNHARNMANIWIN 3 AN NIMI9A0E 2 LINBARANAIATINT

9. UNaNtaandan 8 wrurnAN AR Udalue Wi wariuinuag

1laq1fi

10.  uAdldaindan 6 way 9 wndnlielusduuuiuiuaziaan v

“2011-9-23T19:17:55”
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!

(1. get deadline time as string value (2011-10-28T19:28: 19))

(2. split emf_date value (2011-10-28) and emf_time value (19:28: 19))

(3. get current_date and current_time value from system)

|

(4. split emf_date and current_date value using *-" and find difference between emf_date and current_date for each value of date, month and year)

|

(5. divide by 2 for each difference values of date, month and year)

(6. plus the difference values to date, month and year to emf_date)

|

(7. split emf_time and current_time value using ":" and find difference between emf_time and current_time for each value of hour, minute and second)

(8. divide by 2 for each difference values of hour, minute and second)

(9. plus the difference values to hour, minute and second to emf__time)

( 10, return new concat year month date hour minute and second as string in datetime format "2011-3-23719:17:55" )

.

A 3.119 WHBAINAANTTN decreaseHalfValueOfDeadlineTime

v
o A

LEUNINAANTINAUDY decreaseHalfValueOfDeadlineTime asunellé A9l

° 4 ] Y | o A o Y o aa (3 . N
ﬂ’]ﬂu@ﬂ‘ﬂﬂ;lj@‘ﬂ’lﬂL’J@’]L@uﬁ]’]ﬂLﬂuQuVIﬂ@@UulﬂﬂULL@[F]‘V]T]_I’J[;‘] unti - AB

q

ANUWAANTIU “2011-9-23T19:17:55”

Y
(remrn current time as dead line time as string "2011-10-28T19:28: 19')

®

A 3.120 WHWNINWAANTIN decreaseZeroValueOfDeadlineTime
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2.8) LNWATNAANTIHUD performGenerateMutantWithELL Tunnd

b4
o [

3.121 Hdupanlunissnilasnssuounisimma sail

1. TUsunsuaAuunTnualunszusunistmalaeaanupaaananssy if,

elseif, while, repeatUntil, target waz source

2. T luuaaaanangsusanatdludan 1 wnuldliluseanng ellList
] . Ny o v A = Y 1y I3
3. pIvaaaLan elllist Hiayavaslvundsian 1 vsald frluidayaf
nauldEusdulng
4, fin ellList Hiayaraslnunsidian 1 Tlsunsuazindayaoatinail

yiratlsrwailluluum condition aanu

¥ b %

uNNaWe): ndIaInagIaaeulugenis elllist d18%eyaudn ldsunsnay

U

v
o o

ANLIUNNT findInnerMostExpressionOfLogicalOperator TITURNDUNIIN WIUYN

28U TULHWANNARNTIN NWT 3,122

5. TU3uNInasILAIaIMINENIIATINE (and, o) nnelufinaihide
tsznaifind condition anntiultsunsufuseane1s seenay lutlssnaiies
condition il $input.A and $input.C TelsunsuastfLLATesaNg and WTATLVL
JaaATaamung and 15y HashMap SathAns e lHlun T8 RURLASBIMUNENN
ngsne ] Lﬂuﬁqéjuq Al gera g lutlsznas

=3 v = o [ % a & =3 6 1 dl a 8 A
6. LﬂUﬂﬂN@‘l’]@’]Lﬂui'ﬂuﬂ%mu‘l’]‘ﬂ@ﬂIﬂﬂ[ﬁl bIW TRUBDINALAUN 117D

u

a o o o A [ kA
NQLLWH‘V]Qﬂﬂ’W@M?@1N 1luFu

7. PRounuiaathdanmnulalusenisg allELLMutants



e

( 1.1 get node "If" name} 1.2 get node “ElseIf™ name} ( 1.3 get node "While™ name) ( 1.4 get node "RepeatUntil'} ( 1.5 get node "Target”™ name}t 1.6 get node "Source™ name)

s

(2. get ELL node and add to "ellList™ Iist)

& SR
{ 3. check ELL list is not null ?)

[ELL list is null]

[ELL list is not null]

C4. get content of “"Condition™ node from ELL node)

CﬁndInnerMostExpfessionOﬁ.ogicaIOperator}_>| ashMap <String logicalOperator, Operator operator >’ |

(S. replace logical operator in content of "Condition™ against HashMap of ELL operator:)

(6. set necessary value to mutant object)

{ 7. add mutant object to "allELLMutants” list )

[all ELL are not mutated]

[all ELL are mutated]

AN 3,121 LERANNAANTI performGenerateMutantWithELL

6¢l
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LWHUNIWAANT TN findInnerMostExpressionOfLogicalOperator Tunané

3.122 fdunaulunissaudaanssinunising fail

1) AUNLATAINNNEN19RTNZIaNa ULl ufA A HuN17a N U senaiin L6

ann1uum condition

2, Taeldgduun and | or walflunisunAsasuuianimssnylu
sznail

O’J lﬂ‘ lﬂl 6 09/J [~3

3. qudwanATasNnenassnylulsznal aantiuldsunsuaziAy

Tauazauviia 8l HashMap 8a1llans

4. TUTILAALLATANUNNEN19ATINE Lusalans HashMap  wiNeun

a Y dl dl [~3 %
quumﬂuqmmLm@\‘mmmm AITNEN Lﬂ‘].l1"§l

5 lluuu \SHAONs+  mndniarasnnieniemssnemau il

HashMap 881Lanst kaznINmaegLulL \s+\S+[~()]

6.  Mgduuudsiian 5 inamiinaiiinelugaaeiaAsaanueniensme

1 o 09: < A % a 53 =3 g
LANTRHD mnuumuuww%lum LAUNARLILANG



(1. get logical operators as mutation operators from stahement)

(2. use strLogicalOperatorPattern to match with original stabement)

[not find match logical operator pattern] )\ [find match logical operator pattern]

y

141

(3. iterate to find logical operators in original string and keep to HashMap object)

¥

(4. get inner most expression from logical operators from HashMap) | ashMap <String, Operator > maj |

(5. create innerMost expression pattern from modified expression)

(6. match innerMost expression pattern with modified expression)

[find innerMost expression of logical operator string]

[not find innerMost expression of logical operator string] (7 getimertost expression shing)

AW 3.122 WRUAINAANTTN findInnerMostExpressionOfLogicalOperator
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2.9) LRUNINNANTINTEY performGenerateMutantWithERR Tunni

2
o

3.123 Ndunaulunissaudaanssinunising fail

1. TUsunsuAuunTrualunszusuntstwalasaaniyuauasfiangsy if,

elseif, while, repeatUntil, targets Waz source

2. P lvuprasnanssnsananludan 1 1Hul4151usene errList
. L Ay o v A - |y Ny =
3. nInaaaudn errList Ndayanesivunssdan 1 visald finliddeyad
naullBusulng
4, fin errList Ndayavadtiuanaden 1 ldsunsnaziirdeyavesiinal

M’ﬂiﬂﬂ@zww"‘luiuum condition NN

WNNBLIB): NAIRINAIIAABLIIEN1T errList  FHTayaudn Tsunsuas

ANHUNNST findInnerMostExpressionOfRelationOperator 9T URBUNITN WNIUYN

23U TULNUANWAANTIN AINA 3.124

5. TUIUNTHATUNATDINNIEANNANAUS (=, 1=, <, >, <=, >=) el
a e A Ly o 09// < dl Y o 1 !
Anaivirailsznasiand condition anntuldsunsuiiuiprasuung s saagnawu Ty
1sewauaag condition il $inputA > $input.B = $input.C Tilsunsuaziiy
ATBIUNNE > LATAILULIa9LATaIuNIe > 1511 HashMap dathand wialdlunis

(%

aduiramNipNdnius i ifudaau nlkldesesmnglulssnad

6. AudeyananilulluliownuideAns i Teae9iounu vise

a s 3 o = [~ 24
Hausigninapvisela {usiu

7. gdaRaunudieadidandiinuldlusaanns allERRMutants



( 1.1 get node "If" name)

1.2 get node “ElseIf” name) (1.3 get node "While™ name) (1.4 get node "Repeatintil™ name) (1. 5 get node "Target” name (1.6 get node "Source” name:)

(2. get ERR node and add to “errList” Iist)

(3. check ERR list is not null ?)

[ERR list is null]

[ERR list is not nuill]
C‘l. get content of "Condition™ node from ERR node)

(ﬁndInnerMostExpressionOﬂIelationalOperator}__ ;_I ashMan <Siring relationOperator, Operator operator>]

(5. replace relational operator in content of "Condition” against HashMap of ERR operabor)

(6. set necessary value to mutant object)

{(7. add mutant object to "allERRMutants” list }

[all ERR node are not mutated]

[all ERR are mutated]

AN 3.123 WEWATNAANTTN performGenerateMutantWithERR

el
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WRUNINNANTIN findInnerMostExpressionOfRelationOperator Ndumnau

pasia

1) AUMLATANUNNE ANNA NN LS Ia N auTludaafiunisannilsenaiin

18a1nTius condition

2. Taeldguuy = 1=| <| > <= | >= walflunisunAsasnung

ANANNUE Ll szmail

3. VUTNUNDPIUATAINHNIE AN NA NN US 11U 7enal] aniuAuTauay

Aunia 181y HashMap 8athans

4. VUTIARLLATAINNIEANNENNUS 1Y HashMap  Badians 1iand

a Y dl o o a‘dl =3 v
uwwmﬂuqmmLm@wmamﬁmuwuﬁwmﬂq mel

5 Ugtluuu \S+HAONs+ andneiATasNiaaNdNiusiA U1y

HashMap 881Lanst kaznINmaegLulL \s+\S+[~()]

6. ldgduuudsdian 5 aniinadinglugnaasiasasunns

o o o 1 o n’; @ A % a [-53 =3 &
AIUANNUTLLAAEH mﬂuumuumu"lﬂumLmumﬂﬂ LANK
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(1. get relation operators as mutation operators from stahement)

(2. use strRelationOperatorPattern to match with original stahement)

[not find match relation operator pattern] [find match relation operator pattern]

!

(3. iterate to find relation operators in original string and keep to HashMap object)

v Y

(4. getinner most expression from relation operators from HashMap) | HashMap <String, Operator > map] |

(S. create innerMost expression pattern from modified expression)

(6. match innerMost expression pattern with modified expression)

[find innerMost expression of relation operator string]

[not find innerMost expression of relation operator string]

(7. get innerMost expression sh'ing)

AN 3.124 WNUNINAANTIN findlnnerMostExpressionOfRelationOperator
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2.10)  WNWNIWNANTINUBY performGenerateMutantWithACH Tunnd

3.125 Hdupaulunissaudaanssinunisting fail

1. TsunsuAuunmualunszuaunisdmalasaanvuauaananssd

receive Lo pick

2. P uprasnangssusananludan 1 1Huld151usene acilist
, Ll Ay o v o - Vo Py =
3. mInaaaLdn acilist Hieyavasiuunasdan 1 visald fnldddeyad
naullBusulng
4. 81lus18n17 acilist Rdanaraalruassdan 1 TUsunsuasninismg

U

ANIRILBANTLAG createlnstance 8aNNA
5. TUsLNINALANUUARLARYIFUAE createlnstance 1R AW no

6. Wudananadluliluftounuyiaat@ns 1y Tauasiqannu e

a

a o o o A 1 ® F
NQLLWHVIQﬂﬂW@@M?@hJ (lupu

7. PAounuiaatdnmnulalusenig allAFPMutants
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( 1.1 get node Receive” name) (1.2 get node "Pick” name)

S

(2. get ACI node and add to "aciList” list)

il o7
\3. check ACI listis not null ?)

< [ACI list is null]

[ACI list is not null]

(4. get “createlnstance” attribute from ACI node)

(5. set “createlnstance” attribute value to 'no')

(6. set necessary value to mutant object)

Ay
{ 7. add mutant object to "alACIMutants” st )

[all ACI node are not mutated] /'(>

e
[all ACI node are mutated]

y

®

AR 3.125 LHUAINAANTTN performGenerateMutantWithACI
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2.11)  WNRNIWNANIINURN performGenerateMutantWithAEL Tunni

2
o

3.126 Ndunaulun1ssaulaanssinunisting fail

1. TsunsuAuunualunszucunisdmalasaan vuauaananssd
assign, reply, receive, invoke, flow, sequence, forEach, pick, if, elseif, while,

repeatUntil, targets WAL source

2. iluumaasianssusanata ludedn 1 uldlslusmanns aellist
] . Ny o v = Y Ay <
3. pInAaaLdn aellist Hieyavasiuunasdan 1 visald fnliNdeyad
nauldBusiulud
4, fin aellist Adayavasiuunnsdian 1 lsunsuazindayaananas

gaaluunsanad ludian 1

¥

5. aulnuansiasnisaaning aulnusngnaanainTuanaus

[~

=3 v dl o % a -5~ 3 & 1 dl a e A
6. Audayanaduliluiounwideidns 1wy Taaeadounus wse
a o o o ! [ 4
Hausignindnviselal {usiu

1
v

7. UrfaunuriealliansnasieluiAulilusnanis allAELMutants



( 1.1 get node “If" name >£ 1.2 get node “ElseIf™ name) ( 1.3 get node "Else” name ) ( 1.4 get node "Assign” name) ( 1.5 get node "Reply™ name) Q.G get node "Receive” namel( 1.7 get node "Invoke™ name)

(1. 7 get node Flow™ name) ( 1.8 get node "Sequence™ name) ( 1.9 get node "Pick”™ name) (1 10 get node "ForEach™ name) ( 1.11 get node "While™ name) ( 1.12 get node "RepeatUntil” name)

N

2 get node AEL and add to "aelList” lrst)

Hl check AEL list is not null ?)

[AEL listis null]

[AEL list not null]

4. get parent node of AEL

(5. remove AEL node from parent by parent.removeChiId(ael);)

(6. set necessary value to mutant object)

(7. add mutant object to "allAELMutants™ list)

[all AEL node are not mutated]

[all AEL node are mutated]

AINA 3.126 LEWAINAANTIH performGenerateMutantWithAEL

4"
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2.12)  UWNWNIWNANgINTaY performGenerateMutantWithAFP Tunni

2
o

3.127 Rdunaulunissaudaanssinunisting fail

1, tdsunsuAumuualunszuquntsimalaaiaanivunaasianssy
forEach

2. i uuaresnanssusananaludian 1 wiulal3lusanns afplist

3. mIvAaaLdn afplist Hiayarasiuuassdien 1 vivald f1liddasyan
navldBusuluy

4, fin afpList Hdeyarestuundsden 1 TlsunsuazhsAvesuanys

11961 parallel 88N1N
5. TdsunsuaznuuaALanyistas parallel 1A ves

6. Wudananadluliludqaunuiaatians 11U Tauaalowau vise

a

a o o o A 1 ® F
NQLLWHVIQﬂﬂW@@M?@hJ (lupu

7. PnRounuiaatdnmnulalusenis allAFPMutants



( 1. get node "ForEach”™ name)

(2. get AFP node and add to “afpList” Iist)

{:3. check AFP list is not null ?)

<\ [AFP list is null]
s

[AFP list is not null]

(4. get "parallel” attribute from AFP node)

(5. set "parallel” attribute value to 'yes')

(6. set necessary value to mutant object)

&
{ 7. add mutant object to "allAFPMutants” ist )

K
[all AFP node are not mutated] /"

[all AFP node are mutated]

AR 3.127 LHUAINAANTTN performGenerateMutantWithAFP

151
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2.13) UWHUAINWNANTINURY performGenerateMutantWithAIE Tunani

2
o

3.128 Ndunaulunissaudaanssinunisting fail

1. TsunsuAuunualunszucunisdmalasaan vuauaananssd

elseif LAy else

2. Pinuprasnanssusanaludan 1 1iuldlilusanns aieList
! A Ny o v - i Y =
3. mIvAaaLdn aielist Hdayanasluunnadien 1 visald fnluddeyad
naullBusulng
4, fin aeList Niayaveslnunisdien 1 Idsunsnaziindeyaresaus

gaalnuasanannludadn 1

b4

5. auliunsiesniseaning auliungneanainTuuaneus

& Y ¥

ai o | a 83 [~ o | dl a e A
6. Lﬂ‘].l‘ll@ﬁiﬁ\Wl"]’]LﬂublﬁluN"JLLIF]‘LW]@@‘]JL@ﬂ[?] b1 TRABINILULAUN UTB

a

a o o o A 1 ® k2
NQLLmuVIQﬂﬂW'ﬂﬂM?ﬂiﬂJ 1lumu

7. taounuiaathdnmnulilusenig allAIEMutants



A

(1. 1 get node “Elself” name) (1. 2 get node “Else” name)

St

(2. get AIE node and add to “aieList” Iist)

i
i =
\3. check AIE list is not null ?)

B [AIE list is null]

[AIE list is not null]
(4. get parent node of AIE)

(S. remove AIE node from parent by parent.removechild(aie);)

(6. set necessary value to mutant object)

{ 7. add mutant object to "allATEMutants” st )

[all AIE node are not mutated]

[all AIE node are mutated]

AINA 3.128 LEUAINAANTIH performGenerateMutantWithAlE
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2.14)  LWNBAINWNANTINDUaY performGenerateMutantWithAlS Tunnd

2
o

3.129 fdupaulunissaudaanssinunisting fail

1. TsunsuAuunlvualunszucunisimwalpaiaan uauaanans s

scope, sequence, flow, WAL if

2. P Tuuprasnanssnsananludan 1 1Au1415 451807 aisList
, A Ay o v o - Vo Py =
3. pInaaaudn aisList Hieayarastuunasdan 1 visald fldddeyad
naullBusulng
4. 81 lusen9 aisList Hdayaraslnunssdan 1 lsunsuaznan1aag

U

LBRYI3U9A isolated ABNNI
5. TUsunsuazNUUARILAAYIS L6 isolated 1R ALEY no

6. Wudananadluliluftounuriaat@ns 1y Tauasiqannud e

a

a o o o A 1 ® F
NQLLWHVIQﬂﬂW@@M?@hJ (lupu

7. Pnaounuiaatdanmnulilusenig allAISMutants
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(1. 1 get node "Scope™ name) (1.2 get node "Sequence” name) (1. 3 get node "Flow™ name) (_1.4 get node "I name)

(2. get AIS node and add to Iist)

———{(3. check AIS st is not null 2 )
< [AIS list is null]

[AIS list is not null]

(4. get “isolated” attribute from AIS node)

(5. set "isolated” attribute value to 'no')

(6. set necessary value to mutant object)

{(7. add mutant object to "allAISMutants" list )

[all AIS node are not mutated]

[all AIS node are mutated]

AR 3.129 WNUNINAANTIN performGenerateMutantWithAIS
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2.15) WHUNINNANTINUDY performGenerateMutantWithAJC Tunna

v
o

3.130 Ndunaulunissaulaanssinunising fail

1, TdsunsnAum uualunszusunisdwalaedenvunuesiansss
joinCondition
2. i Tuunresnanssusanandludian 1 1nulalilusanis ajcList
' A e T = Ly pupy <
3. pInAaaLdn ajclist Hiayarasiuuassdan 1 vivald f1ldNdasyan
navlEusivlug
4, fin ajcList Niayareslnundsdien 1 Tlsunsnaziindeyaresauy

gaalnuasananludadn 1

b4

5. auliunsiesnisaaning auliungneanainTuuaneu

& Y ¥

ai o | a 83 [~1 o | dl a e A
6. Lﬂ‘].l‘ll@ﬁi@‘Vl"]’]LﬂublﬁluNfJLLIF]‘LW]@@‘]JL@ﬂ[?] b1 TRABDINILULAUN UTB

a

a o o o A 1® F
NQLLWHVIQﬂﬂW@@M?@hJ (lupu

7. PRounuiaathdnmnuldlusenig allAJCMutants
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-
-

(1. get node "JoinCondition™ name)

y
(2. get AJC node and add to “ajcList” Iist)

i
Sl e
\3. check AJC listis not null ?)

[AXC listis null]

[AIC list not null]

(4. get parent node of AJC)

(S. remove AJC node from parent by parent.removechild(ajc);)

(6. set necessary value to mutant object)

{ 7. add mutant object to "allAJCMutants” list )

[all AJC node are not mutated]

[all AJC node are mutated]

AW 3.130 WHUAINAANTTH performGenerateMutantWithAJC
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2.16) WHUNINNANTINURY performGenerateMutantWithAPA TunIng

2
o

3.131 Rdunauluni1ssaudaanssinunisting fail

1. TsunsuAuunualunszucunisdmalasaan vuauaananssd

pick Waz eventHandler

2. i Tuusresnanssusanandluiien 1 iulallusanns apalList
. . Ay o v A ~ Ly iy =
3. F3Aaa1U90 apalist Hdayavasiuunasdian 1 visald fnldddeyad
navldBusuluy
4, fin apaList  Hdeyaraslnundsdan 1 Tlsunsuaziinluunaes

onAlarm aa4ivuasInaInludan 1

5. Tsunsuaziirfayalvunvesanizesivun onAlarm aann
6. auluun onAlarm aan TnaaulnuagnaanainTnuanauanaaunly
fio?1 5
< b4 dl o (<1 % a -5~ =3 & 1 dl a e A
7. udayanaduliluiounwidaidns 1y Taaeadounus wse

a

a c o o I (1 4
Hausignindpviselal ({usiu

8. TnAqupuiaatdnsiiulilusanis allAPAMutants
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@®-

( 1.1 get node "Pick” name) ( 1.2 get node "EventHandler” name)

(2. get APA node and add to "apalist” Iist)

i 7
\3. check APA list is not null ?)

\ [APA list is null]

[APA list is not null]

(4. get "OnAlarm” activity from APA node)

W
(5. get parent node of APA)

(6. remove APA node from parent by parent.removeChild(apa); )

(7. set necessary value to mutant object)

(8. add mutant object to “allAPAMutants” list )

[all APA node are not mutated]

all APA node are mutated]

AN 3.131 LEWAINAANTIH performGenerateMutantWithAPA
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217)  WHUNIWAANTINURY performGenerateMutantWithAPM Tunan#

2
o

3.132 Rdunaulunissaudaanssinunising fail

1, TdsunsnAuvniuunlunszuaunisimalaeidaaninunaasnangsu
pick
2. i Tuusresnanssusananaluiien 1 nulallusanns apmList
. L Ay o v ~ .y jpupy
3. mIvaaaLdn apmlist Hdeyanasluunsadien 1 viveld fnliddesys
AnavlyEusulug
4, fin apmList ~ Hiayaresluundsion 1 TsunsnazinTuunaag

onMessage 184muanananludian 1

5. Tsunsuaziidayaivunresiauniaesivun onMessage a9nxn
6. aulnum onMessage aan Ingaulnungnaanann uaNaulnaH
Tudieh 5
< b4 dl o [~ % a -5~ =3 & 1 dl a e A
7. udayanaduliluiounwidaidns 1y Taaedounus wse

a

a c o o I (1 4
Hausignindnviselal ({usiu

8. TnAqupuisaldansau i lusanis allAPMMutants
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b

(1. get node "Pick” name)

(2. get APM node and add to “apmList” Iist)

i e
.\3. check APM list is not null ?)

y
<\ [APM list is null]
4

{[APM list is not null]

(4. get "OnMessage” activity from APM node)

(5. get parent node of APM)

(6. remove APM node from parent by parent.removeChild(apm) ;)

(7. set necessary value to mutant object)

i
(8. add mutant object to "allAPMMutants” ist )

[all APM node are not mutated]

[all APM node are mutated]

AW 3.132 UHUAINAANTTN performGenerateMutantWithAPM
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2.18) UWHUNIWNANTINUBS performGenerateMutantWithASF TunIna

v
o

3.133 Ndunaulunissaudaanssinunisting fail

1. TUsunsuAuunmualunszuaunisdmalaaaanvuauaananssd
sequence

2. P uprasnanssusanaludan 1 1Huld151usen1e asflist

3. mInaaaudn asflist Hiayarasiuuansdian 1 vivald f1liddayan
naullBusulng

WUNIELUE: UAIAINATIAABUIIENNT asflist  dnHdayauda Tilsunsuasy
ALTUNIS createFlowActivityFromSequenceActivity T991AaWNNIN9IUYNATLNE

luuaun nAanssy nnd 3.134

o

o . Ny o = 9 , )
4, 01 asflist Nﬂl@ﬂﬁl@ﬂﬂﬂtﬁuﬂm\?ﬂl'ﬂﬂ 1 Iﬂﬁ‘LLﬂﬁ'N@:ﬁmQ‘ﬂ'ﬂH@ﬂlﬂﬂW'ﬂLLN

gaalnuasananludan 1 aanun

5. Pnlnuaiangsd flow N&519MUANANTIHN sequence ATNLELAIN
Aanssu createFlowActivityFromSequence N1 ld@nauntinlunum sequence 191

a1la

1
a

6. aulvun sequence Ngnldluun flow neuwuiirasn Inaaueanain

uanawNa9lun sequence

< v <]

ai o % a 5~ [~3 & | dll a e A
f mum@m‘mmLﬂu%ﬁlumumumaﬂmﬂm b1 TRABDINILULAUN UTB

a

a c o o I [ 24
Hausigninapviselal usiv

8. PnAqupuiaatdansiAulilusenis allASFMutants



163

(1. get node "Sequence” name)

R
(2. get ASF node and add to "asflist” Iist)

y

——={ 3. check ASFlist s not null 2 )

[ASF list is null]

[ASF list is not null]

< createFlowActivityFromSequenceActivity )
D"’D

N
(4. get parent node of ASF)

(5. parent.insertBefore(flow, asf))

(6. remove ASF node from parent by parent.removeChiId(asf);)

(7. set necessary value to mutant object)

(8. add mutant object to “alASFMutants” list )

[all ASF are not mutated]

[all ASF are mutated]

AINA 3.133 LEWAINAANTIH performGenerateMutantWithASF
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WHUNNNAANIIN createFlowActivityFromSequence Hdumaunsmalilil

e aa ta iil
1. AT9RALNUEA flow WL

2. ANMUAAILARAYIFLNE name Aagl WeMuTeFlow

?

(1. create Flow”® acﬁvity)

(2. set "WeMuTeFlow" in "name” attribute)

AW 3.134 LNUAINNANTTHN createFlowActivityFromSequenceActivity
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2.19)  UWNUAINAANTINTaN performGenerateMutantWithASI Tunnd

v
o

3.135 Ndunauluni1ssaudaanssinunising fail

1. TUsunsuAuunmualunszuaunisdmalaaaanvuauaananssd
sequence
2. P uprasnanssusanaludan 1 1Huldl3lusenng asilist
! il Ny v v o - i Y =
3. pInAaaudn asilist Hiayarasiuuassdan 1 vivald f1ldNdasyan
naullBusulng
4, fin asiList Hfeyareslnundsden 1 Tlsunsuaznaasudndaya

114 asiList NIRNUIUNINAITAWINAL 2 viga b

WNNELUE: NAIAINATIAABUIIANNT asilist  dndfayauda Tilsunsuay
ANLHUNIT performSwitchActivityInSequenceActivity %ﬁumumiﬁ’muqﬂ@“ﬁmﬂ

TULHBAINAANTIN NN 3.136

< v <

A o v a @ & o 4 A a « A
5. mm@mmnﬂu%lumLmuwmﬂL@ﬂm bYW TRUBDINILAUN BT

a

a o o o A [ v
NQLLWH‘V]Qﬂﬂ’W@M?@VLN SEITTY

6. PRounuisatlidnsiAulilusnanis allASIMutants



( 1. get node "Sequence” name)

(2. get ASI node and add to “asiList” list)

K

(3. check ASI listis not null ?)x

[ASI list is null]

S
[ASI list not nuII]\

(4. check child activities in ASI node »= z)

[number of child >=2]
-

C performSwitchActivityInSequenceActivity )
D‘D

[number of child activities < 2]

(5. set necessary value to mutant object)

(6. add mutant object to “allASIMutants” st )

4
.-~ ~\_[all ASI node are not mutated]

[all ASI node are mutate

AINA 3.135 LEWAINAANTIH performGenerateMutantWithASI
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WHUNINNANTIN performSwitchActivityInSequenceActivity AanIWi 3.136

Sduneussieldd
1. Qusﬁ”ﬂuLL[ﬁiﬂﬂﬂum@]ﬂ‘ﬂﬂ\‘li’mﬂ’]ﬁ‘ asiList
2. ideyaredvuanauleaninainiuungn
3. Tsunsumaaaauansuzedivuagnaieluluuanaus sl

31 tlwusgniiuluusgaitanieluluuaneus Tdsunsuaziin

Twunangnldldnauniinluunusnan

32 fmusgnlildluuaganiianialuinuanaud Tilsunsuay

i luundnlilunldneuuiiuunaiga

4, A nasLnaaLvesiuunEafeauds TlsunsuazauTuunangn
aanlil

{ 1. iterate chid node in chid st )

(2. get parent node of child node)

[child node is the last node] [child node is not the last node]

(3. 1 use first node insert before current node in parent of ASI node) (3. 2 use next child node insert before current node in parent of ASI node)

(4. 1 remove current child node) (4.2 remove current child node)

I |

®

AN 3.136 WNUATNAANIIN performSwitchActivitylInSequenceActivity
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2.20)  WHNRNINWAANTINTEN performGenerateMutantWithAWR Tunni

2
o [ %

3.137 Ndunaulunissaudainssinunising sail

1. TsunsuAuunmualunszuaunisdmalasaanvuauaananssd
while

2. T uuprasnanssusananludan 1 1Aul415 U801 awrlist

3. A5 9RuAIA Ll NARIAUA I MTUAIATLTLNNT AWR 23N

4. PnAaupuiaatiansmasiulilifulilusanis alAWRMutants

‘ . Ay o v A ~ |y iy =

5. p3vaanidn awrList Hiayarasiuunssdan 1 vivald G1ldddasyan
naullBusulng

6. pedioyaluungniianuauaziuun conditon  eenNNIAINAANTIN
while

WNIINE): NAIAINATIAABUIIEN1T awrList  InHfayaudo Tilsunsuas

a
v
o

ANHUNg createRepeatUntilActivityToReplaceWhileActivity TeTUMNDUNITNIY

gnasune luwNuNINAANTIN NN 3.138

7. Hrdeyalnuanauleeiangsy while aanun
8. TNANIIN repeatUntil 1N ldnauutitnanssy while
9. antuauiuuafansss while aany

& 4 ai o [~ v a -8-3 < g 1 dl a e A
10. Lﬂll‘llﬂﬂ;ll@‘ﬂﬂqLﬂlﬂ’ﬂ%ﬂ')uﬁll&%@ﬂﬂﬁﬂm LY TRUBDINALLAUN UTR

a s o o I [ 4
Hausigninanviselal usiv

11, dnouswiaalianmaulilusianis allAWRMutants
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( 1. get node "While" name)

i
(2. get AWR node and add to "awrList™ Iist)

v

(3. create mutant object for initial AWR operator mutant)

{ 4. add initial mutant object to “allAWRMutants” ist )

3 R
= 5. check AWR listis not null ?)

[AWR list is null]

[AWR list is not null]

(6. get child activities and condition from "While™ activity)

performCreateWhileActivityToRepeatiUntilActivity )
o8

(7. get parent node of AWR)

i
(8. parent.insertBefore(repeatUntil, awr))

Y
(9. remove AWR node from parent by parent.removeChild(awr) ;)

i
(10. set necessary value to mutant object)

)
{ 11. add mutant object to “alAWRMutants" list }

[all AWR are not mutated]

[all AWR are mutated]

AINA 3.137 LEUAINAANTIH performGenerateMutantWithAWR
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WHUNINNANTIN createRepeatUntilActivityToReplaceWhileActivity AINIW

1 3.138 ddunaussalilil

1. @519Nan334 repeatUntil S

2. T “WeMuTeRepeatUntil” luuanvishas name

2. rdeyaresinungnlunanssy while savaa lddin T luRanssw
repeatUntil

4, mmfuﬁﬁﬂgmm‘mum condition l&l9ifiLAaNs3N repeatUntil

(1. create RepeatUntil” acﬁvity)

(2. set "WeMuTeRepeatUntil™ in "name” attribute)

v

(3. set all child node of While activity to RepeatUntil activity)

(4. set condition centent to Repeatintil activity)

AN 3.138 WNUNINAANTIN createRepeatUntilActivityToReplaceWhileActivity
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2.21)  UWNBNIWNANIINTAY performGenerateMutantWithXEE Tunni

2
o

3.139 Ndunaulunissaulaanssinunisting fail

1. TsunsuAuunmualunszucunisdmalaaaanvupaasnanssy
onEvent
2. P vuprasnanssnsananludan 1 1Hu1415%u318n019 xeelist
. L Ay v v ~ Ly iy =
3. R3aanLdn xeeList Hiiayarasiuunasdan 1 visald fnldddeyad
naullBusulng
4, fin xeeList Hinyareetunniden 1 lsunsuaztirdeyazaanaus

gaalnuasanannludain 1

b4

5. auliunisiesnizaan (onEvent) Tnsaulnungnaanainiuuanaus

& Y ¥

ai o | a 83 [~1 o | dl a |
6. Lﬂ‘].l‘ll@ﬁiﬁ\Wl"]’]LﬂublﬁluN"JLLIF]u‘V]‘ﬂ@‘]JL@ﬂG] b1 TRABDINILULAUN UTB

a

a o o o A 1® F
NQLLWHVIQﬂﬂW@@M?@hJ SEITN

7. PnRounuiaatdnmnulalusenig allXEEMutants
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(1. get node "OnEvent” name)

(2. get XEE node and add to “xeelist” Iist)

/
;:{:3. check XEE list is not null ?)

[XEE list is null]

[XEE list is not null]

(4. get parent node of XEE)

(5. remove XEE node from parent by parent. removeChild(xee);)

(6. set necessary value to mutant object)

(7. add mutant object to “alXEEMutants” st )

[all XEE node are not mutated]

[all XEE node are mutated]

AINA 3.139 LEWAINNANTIH performGenerateMutantWithXEE
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2.22)  UWNUNINNANgINTaY performGenerateMutantWithXER Tunni

v
o

3.140 Rdupaulunissaudaanszinunisting fail

1. TUsunsuAuunmualunszuaunisdmalaaaanvuauaananssd
reThrow
2. Tinuprasnanssnsananludan 1 1801415 U807 xerList
. LAy v v ~ Ly iy =
3. nInaaaudn xerList Hiayarasiuunasdan 1 visald fnldddeyad
naullBusulng
4, fin xerList Hfayaresinunisdan 1 sunsuaztirdeyaraanauns

gaalnuasananaludain 1

b4

5. auliunisiesnizean (reThrow) InsauTuungneaanainiuuaneu

& Y ¥

ai o | a 83 [~1 o | dl a e A
6. Lﬂ‘].l‘ll@ﬁi@‘Vl"]’]LﬂublﬁluNfJLLIF]‘LW]@@‘]JL@ﬂ[?] b1 TRABDINILULAUN UTB

a

a o o o A 1® I
NQLLWHVIQﬂﬂW@@M?@hJ SEITAN

7. PRounuiaatdnmnuldlusenig allXERMutants
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-

W
(1. get node "ReThrow™ name)

(2. get XER node and add to “xerList” Iist)

)

— (3. check XERlistis not null 2 )

[XER list is null]

[XER list is not null]

(4. get parent node of XEQ)

(5. remove XER node from parent by parent.removeChild(xer) ;)

(6. set necessary value to mutant object)

k
{ 7. add mutant object to "alXERMutants” ist )

!

all XER node are mutated]

[all XER node are not mutated]

AW 3.140 UHUATNAANTTN performGenerateMutantWithXER
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2.23)  LWNRAINWAANTINTBY performGenerateMutantWithXMC Tun1ni

v
o

3.141 Rdupaulunissaudaanssinunisting fail

1. TUsunsuAuunmualunszuaunisdmalaaaanvuauaananssd

compensationHandler

2. Pinuprasnanssnsananludan 1 1Hu1418%us18n19 xmeList
. L Ay o v - Ly iy =
3. m3vadadn xmeList Hiayauaalnunasdion 1 visald fldddeyad
naullBusulng
4, fin xmeList Hdayareslnunnsden 1 lsunsuaztirdeyazeanaus

gaalnuasananaludain 1

&

5. auluupysininisaan (compensationHandler) Taaaulnuagnaan

AN TUUAND LN

=3 v dl o [<] % a - 5~3 =3 & 1 dl a e A
6. Audayananduldluiounwidetans 1y Teaeaiounusi 1o
a o o o I [ 4
Hausignindpviselal s

7. TniqupuiaetdnsiAaulalusenis allXMCMutants



@®-

(1. get node "CompensationHandler” name)

y
(2. get node XMC and add to "xmcList" list)

{3. check XMC

listis not null ?)

[XMC list is not null]

k!
< [XMC list is null]
/

(4. get parent

node of XMC)

(5. remove XMC node from parent by parent.removechild(xmc);)

(6. set necessary value to mutant object)

C?. add mutant object

to “allXMCMutants™ Iist)

y
[all XMC node are not mutated] /

[all XMC node are mutated]

AR 3.141 LRUAINAANTTN performGenerateMutantWithXMC
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2.24)  UWNWNINAANTINUAY performGenerateMutantWithXMF Tunni

2
o

3.142 fdupaulunissaudaanssinunisting fail

1. TsunsuAuunualunszucunisdmalasaan vuauaananssd

catch LLaz catchAll

2. P uuprasianssusananludan 1 1Au1415 U019 xmiList
. L Ay v v ~ .y Ny =
3. m3vadaidn xmiList Hiayarasiuuassdian 1 vivald fnldNdeyan
naullBusulng
4, fin xmiList Hdeyareetuunniden 1 lsunsuaztirdeyazeanaus

gaalnuasanana ludain 1

5. aulnupisiasnisaan (catch visa catchAll) Ingauungnaanann
TUUANA LN
< % dl o | v a -~ [~} s 1 dl a s =
6. Audayanaduliluiounwidetidns iy Taaeslouaui ¥se

a o o o I [ 4
Hausigninapnviselal s

7. PniqupiaednsAu i lusanis allXMFMutants
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=
=

(1. 1 get node "Catch” name) (1. 2 get node "Catchall® name)

(2. get node XMF and add to “xmfList” Iist)

e o
\3. check XMF list is not nulI)

B [XMF list is null]

[XMF list is not null]

(4. get parent node of XMF)

{5. remove XMF node from parent by parent.removechild(xmf);)

(6. set necessary value to mutant object)

{ 7. add mutant object to "allXMFMutants”list )

i
[all XMF node are not mutated] /

all XMF node are mutated]

AR 3.142 UHUAINAANTTN performGenerateMutantWithXMF
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2.25)  UWNWNINAANTINUaY performGenerateMutantWithXMT Tunni

2
o

3.143 Rdupauluni1ssaudaanssinunisting sail

1. TsunsuAuunualunszucunisdmalasaan vuauaananssd

terminationHandler

2. P uprasnanssusanaludan 1 1801415 U019 xmiList
. L Ay v v ~ Ly iy =
3. m3vadaUdn xmilist Hiayavasiuunasdan 1 visald fnldddeyad
naullBusulng
4, fin xmtList Hdeyareetuunniden 1 lsunsuaztirdeyazaanaus

gaalnuasanana ludain 1

5. aulnupisiasnisaan (terminationHandler) IngauuAgnaanann
TUUANA LN
6. Audeyananflulluliownuideldns 1w Teaesiounu vise

a o o o I [ 4
Hausignindnvisalad (s

7. PniqupuiaellidnsAu i lusanis allXMTMutants
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(1. get node "TerminationHandler” name)

(2. get XMT node and add to “xmtList” Iist)

)
{ 3. check XMT list is not nul ?)

[XMT list is null]

[XMT list is not null]

(4. get parent node of XMT)

( 5. remove XMT node from parent by parent. removeChild(xmt);)

(6. set necessary value to mutant object)

(7. add mutant object to “alXMTMutants” list )

[all XMT node are not mutated]

[all XMT node are mutated]

AR 3.143 WHUATNAANTTN performGenerateMutantWithXMT
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2.26)  WNWNINWNANIINUBY performGenerateMutantWithXTF Tunnd

v
o

3.144 Rdupaulunissaudaanssinunisting fail

1. TlsunsuAunninualunszuiunisimalasaaniyunaadianssu
throw

2. T Tuprasnanssnsanaludan 1 1801415 U809 xtfList

3. praagaLluenasiTiaaluiuum operation R WuA fault Nl

Tuungnuisalal findiutenesTuug fault 1iulilu HashMap datlidns

4, mIva@audn xtiList Hieyanasinunisdan 1 vsely f1liNdeyad
navlu Fufwlod
5. NN199uT1 11 HashMap de1lidnsn3eaniaFauinaudaaaaluun

fault Tuanansdadanazlulvun xtf d1aaldd1iu Tsunsuazindatiuldnauld

WUe xtf

1
@ v =

6. Nudayanandlulilutownuriaa &0 1My TauasiaLnud e

a

a o o o A [ k2
NQLLWH‘V]Qﬂﬂ’W@M?@LLN (luEu

7. PAnunuisathdnmAulalusenig allXTFMutants
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-
=

( 1. get node "Throw" name)

( 2. get XTF node and add to "xtfList" list )

(: 3. check fault node in WSDL document )

(4. add fault nodes in HashMap)

{ 3. check xtf listis not null ? )

[XTF listis null]

[XTF list is not null]

(4. check fault name in xtf node and fault name in HashMap}

[fault name in HashMap not equal to fault name in XTF node]

[fault name in HashMap equal to fault name in XTF node]

(5. set fault name in HashMap to fault name in xtf node)

W
(6. set necessary value to mutant object)

i
{ 7. add mutant object to "alXMTMutants" list )

[all XTF node are not mutated]

[all XTF node are mutated]

AN 3.144 LEUAINAANTIH performGenerateMutantWithXTF
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3) WEWATNANAY Select BPEL Service lunisiaanizenldiaaiianuans

wiihfae aniuinneasunaluiiesenfuudiavidingduneu Test BPEL Original AININ

% SelectBPELService

Tester :
] |
|

3.145

1: selectServiceSuccess

2: "success"”

<

N 3.145 LHWAINASL Select BPEL Service

o

4) WHUNTWANAL Test BPEL Original uasanniitinnagauivandayanesnsil
nagauaININIIadasllsunsndiunuy Taafautans MutantHandler  az1inldsunss
FunuuniluiendnstlingdalUneaui@ns DeploymentService AaUNITANADE LAY

. ° A a A S = @ _ o
DeploymentServiceStub  AMNAIAL Wamnldsunssld? BPEL Server anniudauians
TestMutantController azdsfiagansninaaauilin BPEL Server inanagaulilsunsusiuiu
IHAUTIRUNNANTUNARDLILAY AALILAN MutantHandler azeinann1sAas<llsungNann

BPEL Server AN 3.146



% SelectTestCases:selectTestCases TestMutantController:testController MutantHandler: mutantHandler DeploymentService: service DeploymentServiceStub:stub BPEL Server

Tester :
M |
1: executeTestOriginal() :

|
|
|
|
|
2: executeTestOriginal L

g

|
|
|
|
|
|
|
3: deploy Jl_

#: deployOriginal(processName
Py Qralradp ) 5: stub.deploy(deployArg)

6: stub.deploy(deploy)

7: deployResponse
8: deployResponse ____p_y__f____

1 |

loop (1. 1estcasesAsize)) : : :
[for each testcases] 9: caILinvoke(inputsl.Array) ! ’J_

< 10: result : :

_________________ H g ——— ]
| | J

| | |

11: rutantHandler.unDeploy() | . | |

12: service.unDeploy(namespace)l |
13 stub.undeploy(undeplo‘)L

14: unDeployResponse
. 15: unDeployResponse isvcthtol:
16: void
17: void
19: void 18: testcases <
< <

A
e

==
—————1

A9 3.146 LHUNINANAL Test BPEL Original

81
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5) LEUNNANAL Test BPEL Mutants #an ndi 3.147 G:NLﬁﬂﬂ/ﬂVIm@@UﬂﬂﬂN
ienARaLTIuAST ANnTiuEaLEnd ExecutionTimer azEudUIA LAY MutantHandler Az
viananstlaesiounulifiased BPELServer Tnginudayiins DeploymentService Lag
DeploymentServiceStub AINAAL nEsaNnTiRAReTa LAY a8 TestMutantController
quzﬁ@yi@ﬂitﬁwmmmﬁﬂmmuﬁmmuﬁ Lﬁ'@m@ﬁwﬁqﬂmﬂﬁummn BPEL Server w1il
TestMutantController  annyunadnsfiazgninluBenieufiuuunwd fu State

Comparison W&2A3ENANNNIARGIRIWAW InsaziiuuuiGes lauasuRaunwivnsa



% SelectTestCasesBean:selectTestCases TestMutantController:testController

ExecutionTirmer:timer

MutantHandler: mutantHandler

DeploymentService: service

DeploymentServiceStub:stub

BPEL Server

Tester

| I ———

1: executeTestMutants 2: executeTestMutant()

P

loop (1. mutants.size))
foreach mutant]

T
|
|
|
|
|
|
|
|
|
|
t
|

3: startTimer

T
|
|
|
|
|
|
|
|
|
|
t
|

4: deployMutants ’

5: stub.deploy(deployArg)

f: service.d eploy(mutant, zip‘

T
|
|
|
|
|
|
|
|
|
|
:
t
|
|
|
|
|
|
|
|
|
|
'

9: deployResponse

7: stub.deploy(deploy/\ra:

8: deployResponse

4 23 void

————

NINA 3.147 WHWAWANAL Test BPEL Mutants

—_—

|
|
|
|
|
|
|
I
| < il
loop (1. testcases.size)) I "I“ L]
[for each testcase] ! 0: callinvoke(inputs.Arrays) | | >
| | |
| 11: result | |
¢ t = t }
| 3
T ’I%‘_Sequmce State Com parison)
! 13 G4tE
| E
‘ | ||
| G
| | |
+ + 4
| 14: mutantHandler.unDeploy() [ X .
| 5 service.unDeployl(r p
| ’ 16: stub.deploy(deployArg
|
! . 18: undeployResponse M
I 19: void
I <
22: void 21 void ; 20: stopTimer
< < ,-

——————A

SRR

981
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6) WHUNTNANAL State Comparison BxLilagavuans TestMutantController 44
HAANTHNT StateComparator AINULALRANTUIUUITENIINARBLAANINEGY uAIAZTNN"T
wnunFaafiunsuazdeysaasnstinaasulnudaulans WeMuTeExpressionParser

anuAgsnasnsnaLlUf TestMutantController F9N NN 3.148

TestMutantController:controller WeMuTeExpressionParser:parser

| StateComparator:comparator

T
|
|
: 1: compareState(m utant, testcase)

T
|
|
|
|
|
|
|
|
|

[analysis = E X-WEAKH] |
2: removeParehthe sis(originalE xpregssion)
3: parseExpression I.

4: prepareF orEqual(expression)
5: replaceOperator(stringE xpression)
6: parseE xpression(stringE xpression mutant, testcase)

tit]

7: stingResult

L
T

[analysis = ST-WE AK/1] |
8 removeParemhesis(on'ginalstaﬁemem)

9: parseExpression L

10: prepareF orEqual(statem ent)

l 11: replaceO perator(stringStatement )
5 l 12: parseExp ion(strir nt,mutant )
13: stringResult .‘_
[analysis = BB-WEAKH] T
4: removeP arehth esis{originalE xp ion)
15: parseExpression
16: prepareF orEqual(statem ent)
l 17: replaceOperator(stringStatement )
l 18: parseExp ion(stringStat nt,mutant )
19: stringResult ‘_

[analysis = BB-WEAKMN] }
20: removeParenthesis{originalStatement)
21: parseExpression al.

22: prepareF orEqual(statem ent)
23: replaceOperator(stringStatement )
24: parseExp ion(string nt,mutant )

tit]

25: stringResult

>

26: compareResult
27: void

< _________________

L
|
|
|
|

T
|
I
I
|

AR 3.148 WEWATNANAL State Comparison

7)) WRUNIWANAU Display WeMuTe Result #9097l 3.149 azisisendayanau
NFUAAINAANS Inefatilans DisplayResultBean #5198a1L1AN TestResult lilaLivdiayaiia
LAWNLAARINNIINAGDLYNEAY AMNTLAIAT LAz LBUHdUALU s s @SN w18 Nt

A8 el MutationScoreCalculator way TestCasesEffectivenessCalculator AMNATAL



SelectTestCasesBean:selectTestCases TestResult:result ExecutionTimer:timer

X

Tester

| DisplayResultBean:displayResult

| MutationScoleCalcuIator:scoreCT TestCasesEffectivenessCalculator:effective Cal

[1: displayWeMuTeAnalyze()

._____

3: test = new ArrayLIst
4: suug_man'es = newj_ArrayList

6: test.addResultl SV

7: testaddResultEAA
8: testaddResultERR
9: testaddResultELL

10: test. addresultECC
11: test.addResultECN |
12: Test.addResutEELA
13: test. addResultEMD:
14: test addResulEMF |
15: test addResultAEL |
16: test. addResultAFP |
17: test. addResultAlE |
18: test.addResultAJC |
19: test addResultAPA |
20: test. addResultAPM|
21: test.addResultASF |
22: test.addResultAS| |
23: test. addResultAWR]
24: test. addresultXEE :
25; test. addResultXER |
26: test. addResultX MC|
27: test. addResultX MF |
28: test. addResultXMT |
29: test.addResultXTF :_ |

3 30: getTotalExecuteTim: L |
32: 31: getMutationScore()

33

=

I LILLIIIILLIIILLILLLLLY

——————————————————— 35: getTestCasesEffectiveness( scoreCal)

 summaries.addTim)

38: summaries.addScoyg

40: 39: summaries.addEffecfiveness

41:

===
===l
==

NN 3.102 LHUATWATAL Display WeMuTe Result

881
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nasanTdsunsulininimagausigaalanduizauiasuin

LATANaNARAL TN TNTIINAR LI UHNATAININAAAL FIA1TI9N 3.18

F11979% 3.18 JULLLNITPIENUHANNINARDL

#7UnaIRIAAINLUUNITHANTY

AL UUNITHANTY RNUIURIUAUT uruuAunNgninan
ISV Houpuyiaes ISV ﬂ?LLE]MVWéﬂﬁ’)@VﬁW@\‘i ISV
EAA HauaAuiey EAA QQLLmuw‘ﬁlgﬂﬁw”mm EAA
ECC Houpuyiaeq ECC ﬁomuﬁﬁ’gﬂﬁw‘vmm ECC
ECN Houmuygey ECN ﬁmmuﬁﬁlggnﬁwwmm ECN
ERR Haumuyued ERR f/qz,gmuw’ﬁ'gﬂﬁﬁfa”m/m ERR
EMD Holmuviges EMD QQLLmuw‘ﬁlgﬂﬁvﬁ«o”m/m EMD
EMF Humuviaey EMF Roumsiigninaaves EMF
ELL Houauyiaed ELL QQLLﬁluﬁﬁléjﬂﬁ’)@VﬁW@\‘i ELL
EEU Hiumdsiaes EEU f/qz,gmuw’ﬁ'gﬂﬁﬁfa”m/m EEU
ACI Houmuvizes ACI ﬁ@LLWﬁﬁéﬂﬁ’;@”miﬂm ACI
AEL HumunAIed AEL ﬁozmuw‘rﬁ'gﬂﬁw”m/m AEL
AFP NIupuviyes AFP QQLLWUVW‘Qﬂﬁ’WvﬁW@d AFP
AIE Humuyvey. AlE ﬁmmuﬁﬁ‘gﬂﬁw‘vmm AIE
AlS Humuyved AlS ﬂmﬁzuw’ﬁ'@nﬁw‘ymm AIS
AJC Humunizes AJO f/@ggmuw’ﬁ'gﬂﬁw”m/m AJC
APA Humuyiyes APA ﬁ@LLWﬁﬁéﬂﬁ’;@”miﬂm APA
APM Houmuvives APM fmumuﬁﬁéﬂﬁw”mm APM
ASF Houmuyizes ASF Qoumuﬁﬁéﬂﬁw’”mwm ASF
ASI Houmuyized ASI QQLLmuVW‘Qﬂﬁ’?@Vﬁm@J ASI
AWR Houmuyiyes AWR Qoumuﬁﬁéﬂﬁw’”mwm AWR
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F19199 3.18 JULLLNNIINENIUNANNINAADL (1)

XEE Houmuviyes XEE QQLLmuﬁﬁénf%@”ﬁmm XEE
XER Houmurives XER f/fgmu‘z/z’ﬁ'gﬂﬁﬁm/m XER
XMC Houmuviyes XMC f/wmuwrﬁlgﬂﬁw”m@q XMC
XMF Houmuyives XMF ﬁngmum’ﬁéﬂ57@”@%@d XMF
XMT Humuviyes XMT QQLLmuﬁﬁénf%@”ﬁmm XMT
XTF Houmuvives XTF ﬁngmum’ﬁéﬂ57@”@%@d XTF
dglnansnaang
FuauRununienan Roumaviiairavina Soumuiiignrinea
lafldlunisvagay a7 19 @B 1@ le (i)
AZLUUNWNTY ASUUUNAUNTU
UszAnEmwaaInsiinagay LsEBNEnINaBNnsINAanL

A9ULl92NaLARINITINLIUNAN N mzﬁfammm?mﬁ@m ﬂ@ﬂULLUUHﬂﬁ’JLV}ﬁu L}

dsznaudosdiayanasialily

1) FaatiunsRamduLAazfaAe ISV EAA ECC ECN EEU ELL EMD EMF
ERR AEL AFP ACI AIE AIS AJC APA APM ASF ASI AWR XEE XER XMC
XMF XMT waz XTF

2) SnuauTaumurRa B luusassasiun s tamdy

3) @"ﬁmuﬁqLLmuﬁﬁgﬂﬁﬁﬁquLLﬁiazﬁqréhLﬁumiﬁfsm*ﬁu

4) @"ﬁmuﬁqLLmuﬁﬁm’éﬁﬁ”uﬁwmumﬁqLLmuVTﬁgnﬁﬁmﬁ”aum

5) a7 F lunsmage LAl AN e LU T

6) ﬂzLLuuﬁf;m%ummmmiﬁmnﬁmqmmwdqﬁﬁmmmﬁqLLmuﬁﬁgﬂ

Mn4R (D) siafinaAuIulaLAW N ldaNya (ATuURILAWINAATWIINNA

(T) aufitRuauRounuiaNyaNinATY (E)) AIANNg
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unN 4

N1SNRIUNLATAIND

dya o o dl A = a o 1% dl A
UNHLTIUNNTUNLAURNITARNUNLATASNANARALLLILAAT NI an1nwaaRan 14l

NPT ABN WL IR989UARLTZ AN UTEUINUNN AR DLIWA LTI

4.1 anwwandax i dlunisRauATassia
1) g15a1a5 (Hardware)
1.1) Lﬂ?l‘mﬂ@uﬁmmﬁﬁmuﬂ (Notebook) niagiLlsznaanadumnanaing
T8 W8600 2.4 Anzi@ff (Intel® Core™ 2 Duo CPU P8600 @ 2.40GHz 2.40GHz)
1.2)  WHeANAIE1984 (RAM) 8.00 Anglus (8.00 GB)
2) ganpLag (Software)
2.1)  sxuuifiRnig (Operating System) Tulastanyiiulnad 7 dasium
LiasInUNA 1 (Windows 7 Ultimate Service Pack 1)
22)  \AvesilenlEwann aaad lods TUAMILENARILINNI91979E AL
a4ANg 3.7.1 (Eclipse IDE for Java EE Developers 3.7.1)
23)  NENTERALA AB A1MIA191 (Java) 19e5Fu 6 24l
2.4) WanAEsNR L A An@ e sina (Java Server Faces)
2.5) Lﬂ%au?ﬂqﬂ,f‘iu (Web Server) @ wlIdnauiAn 7.0.xx (Apache
Tomcat 7.0.xx)
26) eeelevasanailing (BPEL Server) amniglada 1.35 (Apache
ODE 1.3.5) ﬁﬁlqgﬂﬁmﬁ%uu ANNLTINANWAN 7.0.XX
27)  Buwsndames (Web Browser) agdaanlnanwand 9.0.1 (Mozilla

Firefox 9.0.1) vi3a iia lasuiusdiaas 18 Aull (Google Chrome)



193

42  dousadszarunuglfraaAsasianagauuuuIANmngy

TAseas19vesdusadsraunugldasgnaduiaftaununinesddsznay

a =2 ! '

(Component Diagram) dalAesunedediuretszanuiannnlussuy wasAugdunus

a !

seiNdIUAel sTaN U U TeFNAIndaume1lszdan1 UploadBPELFile jsf 1flugqunmnse

o

Auglanuiludusuuen Fasasulilauddousieilszau DisplayWeMuTeAnalyze.jsf 1y

o [ 4 o dl
BUAURANIE ANNINN 4.1

g UploadedBPELFile.jsf

e

g SelectMutationOperators.jsf

"y
g SelectBPELServiceBean.jsf

R

g SelectTestCasesBean.jsf

e e e e e o

g ExecuteTestMutants.jsf

e

g DisplayWeMuTeAnalyze.jsf

NINA 4.1 LHUNINASALTENALRLATAIHAN A4 LAIANINTL
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[

AN 4.1 uRunnasfilsznauluusiazdriuduenasiagniauINiaInana
@snafina (jsh Ineusiay component aNnsnegUNeNaRe A LAAT

421 waa UploadBPELFile.jsf

uiinae UploadBPELFilejsf  Ammaduinnadeuinaiuianansddh

dsznaudaeianansimaniulninninsgiulenda wnasiaiia lanaisinasy uas

& & & = a A R o = W e
lnansidndidnuaaanun (@1unsaivsaliilils) Wetaanenaisudoasnatudnivan
AnuszULUaznInfstnenans Il 1anETes3n1915u 1w 4.2 lunsaimenivanianans

aunldldenan9Tl sruLAzUAURBUANNNINT 4.3

Tea

[FNN] (TR Select WellaTe Anityrs 2 Sebaet B Senkr 3 Seleet Tost Connn - Exscade Toul Coann 5

Uglcad File I'r‘:[ _Browse. |

Uplon

=

Varsion : 4.0.1.75550118 Pownr by : panyaxb0

AW 4.2 wilnae UploadBPELFile.jsf



UTT PR Selecd WelaTe Andlyse 2 Selact BPFL Servke 3 Select Tesd Canend - Enseule Tesl Conen 5

Upload BFEL Fie 11p)

Upload [ |

T
Filo o _Browse.

Version ; 4.0.1,25550118 Power by : panyaxb0

A 4.3 witinae UploadBPELFile.jsf (lianansauuanainiengansdl)

422 wiae SelectMutationOperators.jsf
nii1an SelectMutationOperators.jsf Tun i 44 fundiaalitalidn
NAgRUIABNULIA AN A LLLLAATIamMGY HetinnadeUIAeNLLIATNA&eLILERs LAY
L’ﬁ@ﬂﬁwﬁﬁLﬁuma“ﬁLﬁm%mﬁmﬁmﬂﬁﬂﬁqLwﬁm‘fw] mm‘fuﬁﬂmmmmﬁu Generate

Mutants 22UURREANTUNNTAFINRILAWY Fan1ni 4.5
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K Mutaton

[Basicgtock Weak-H =
Mentitier Mutaton
(77 eV (loenatier Switch Vadabies)
Expressioa Mutation
T EAA (Ex WC 10

/. ERR (Expressicns: Anthmatic to Afmenc)
TIEEU (Expeoasions: Exminate Unaey negation)
7 ELL (Expressions: Logical o Logical)
[7/8CC (Expressions: switch " direct Children and *If* desCendants )
[ ECN (Eapressions: Change Number)
1L EMD (Expressions: Massage Ouration)
Z EMF (Expressions: Message Deadine)

Activity Mutation

L7 AFP (Activibes. For each, Parallel attritade)

L ASF (Acthvibes: Sequence o Flow)

[ AL (Acthimes: Eaminate)

| AIE (Actvties: If - remave Else)

(71 AWR (Actiitios: White 16 Ropeatuntil)

AN (Acthibes. Jomn Condfon)

[/ ASH (Actvties. Switch Instrucions)

[ APM (At P Mes5a90)

7. APA (Actibas: Pick Alarm)
Exceptonal and Event Mutation

[71 XMF (aXcoptons: reblove missed Faul handier)
XM (eXcopbons. reliove Compensaion)

[ XNT (aXcagtions: raMove Termination)

[ZIXTF (0Xcoptions replace kaill Thrown By theow)
LUXER (e rEmove )

[VIXER (aXeapsons: remove onEvent from Event Handler)

Version : 4.0,1.25550118 Fowey by : panyaxtd

-

AW 4.4 witinae SelectMutationOperators. jsf
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[Easscaiock woar -1 =
\dwnaifier Mutation

,W:Jm
Expresaion Perform Mutating WS-BPEL ,

JEAA (Expresslon Please Wait...
T EHR (Esprnstiol
IEED (Eapreaniot
£/ BLL (Exprexsion 4; =
LIECC (Eapensoioy 7/

J|ECH (Rxpevaaicy W 4
-7 EMD (Expreask
I EMF (Expreaniod

 Activity Mutatica

CAFP (Achvities For each, Parael atintute)
L ABF {Actvities: Sequence 1o Mow)

T REL (Achities. Eamingte)

NI (Acvites If - cemmowe Bise)

7AWR (Actuities Wiile fo Repeatuntil)

TG (Acition: Jaen Conation)

LA ACVIBET. Swech inatrucbons)

A Actvties: Picx Message)

CUAPA (Achatien: Pick Alwm)

Excepticaal and Event Mutaticn
L XMF (eXcuptions: raMove mes3ec Faut handier)

AN 4.5 ntinae SelectMutationOperator jsf (35ULI@519RIAUA)

4.2.3 uiinae SelectBPELService.jsf
N1Na8 SelectBPELServicejsf  1UNTNT 4.6  ATUAAITIEAZIALATD
Tsunsudinaninnadeufieanismaaay Ae Namespace, Service Operation, Endpoint

Address, LAz PortType Name
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Upload BPEL File 1 ) Sabect WeMuTe Aralyze 2 ) Sebect DPEL Service 3 ) Sebect Test Cases 4

SHeCTod BPEL Servce

Select Analyze Type : BB-WEAK/N!!!

Total Generated Mutants = 337

* Namespace

* Senice Tingeseics
* Opecation A.‘:“.:-f". P

I e
S e

A9 4.6 utinae SelectBPELService.jsf

424 wiae SelectTestCases.jsf
nti1a8 SelectTestCases.jsf AININT 4.7 azuananasarnsinnagesvian
~ o Ay = = ~ o o o
nrnAgauLae TunsdinlinunsinagaussuufazLdndluAInNg 4.8 uasantiuiin
nagauaznInIadaullsunsusunuuselunini 4.9 wavideszuulinagaullsunsy
LAFAAULAIRALUAAIHARINING 4.10 WAZTUAIAINUUTNNARDLALNINIINARDLNILALYIN

A da, tﬁl 1 2 o 4'
AF1NTUNNTN IUIZWINNNINARDLITULAZUAAINTNAD AINIWA 4.11
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Lipkss el s WeMuTe Anadyre & Sebect BPTL Servioe 3 % Selec ET. | 1

Select Analyee Type : BE-WEARKMN!!

Total Generated Mutanis : 337

Expected
-llDﬁI:liﬂ
|snsceles
.Em
IsnscRles
Impsavitiy
|zeaceles
|spacEiEL
|spaceles
Imposasbie
lspaceles
Isoaceies
Isnaceles

s satte
Arvn TesiCases

AW 4.7 witinae SelectTestCases.jsf
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Select Analyze Type : BB-WEAK/N!!
Total Generated Mutants : 337

“Hamespace  [Epiimample Spel orpbpevsample

Input Part
1A o int
28 o it
ic .om
Output Past
1 result ‘ . sting
Load TestCaves Falled. File Not Found !
* Suite No . |
0 [
* Input |
* Expocted |
Upload Test Sufte - [ Chioose Fite | Mo Ble chosen
Seite No () Input Data Expocted Actuad Ressn
Version : 4.0.1.25550118 Power by : panyaxdd

NINT 4.8 niiAs SelectTestCases.jsf (szuvlinudiayanstinnasi)
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- AARTRIRD
= v > o
NN 4. aa SelectTestCases.jsf (NA TUNTUAWLLIL)

AWIAINSAUNUIINYIA Y
GHuLALONGKORN UNIVERSITY
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‘ | 1. TEsUlL | ® S0y |

Load TestCases Success !!!

Selected Test Cases

* Suite No | |
*ID: | |
* Input: | |
* Expecled: | |
Upload Test Suite Mo file chosen
Upload

Suite No D Input Data Expected Actual Result
TS001 1 50,501 lsosceles Isosceles pass
TS001 2 50,502 Isozceles Isozceles pass
TS001 % 50,5050 Equilateral Equilateral pass
TS001 4 50,50,99 Isosceles Isosceles pass
TS001 A5 50,50,100 Impossible Impossible pass
TS001 [ 50,1,50 Isosceles Isosceles pass
TS001 T 50,250 lsosceles Isosceles pass
TS001 g 50,99 50 Isosceles Isosceles pass
TS001 g 50,10050 Impossible Impossible pass
TS001 10 1,50,50 Isosceles Isosceles pass
TS001 1" 250,50 lsosceles Isosceles pass
TS001 12 995050 lsosceles lsosceles pass
TS001 13 100,50 50 Impossible Impossible pass

Version : 4.0.1.25550118 Power by : panyaxb0

A1WA 4.10 niinae SelectTestCases.jsf (ML IUTUNTNAULLLILASAAW)
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I 1esun . SNy

Load TestCases Success !!!

* Suite No

*ID

*Input:

* Expected;

Please Wa...

_ Perform Testing Mutant(s) , —

Suite No 1D | Please Wait... Actual Result
T5001 1 50‘502 5 pass
T5001 2 50 5& 5 pass
T5001 3 EU‘EGE #)' 5&“ ral pass
15001 4 '[Ic& %}‘ é‘ﬁ_r’ 5 pass

| SR

TS001 5 EU‘EB; lble pass
T5001 i} 50 1‘ 5 pass
15001 T 50,250 . |sosceles ‘ Isoscele.s pass
75001 8 50,99,50 Isosceles |zosceles pass
T5001 ] 50,100,50 Impossible |Impossible pass
75001 10 150,50 Isosceles |sosceles pass
T5001 ik 25050 |sosceles |sosceles pass
75001 12 949,50,50 |sosceles |sosceles pass
T5001 13 100,50,50 Impossible Impossible pass
Version : 4.0.1.25550118 Power by : panyaxbd

AN 4.11 utinas SelectTestCases.jsf (NARDLNILAILT)

425 wiag ExecuteTestMutants.jsf
ntinaa ExecuteTestMutants.jsf Aan 1w 4.12 4.13 azuanailaszuulfing

a - ooy 9 = @ = D
NITNARDUNILAUNATUVINALTLUTDLLAY TINTAN 412 uananaliuniseelsznausog

o a o

o c A o [ A o dy Adl o dl a c o o
9 ARANU La‘mmummumnmﬂﬂmwmu AUNAIAL TAUBINILAUN NILAUNGNNIAA

1
IS4

Hnatdesllsunsusiuiuy dnadaasiownus dnatduainisunundeyansaaurealsunss
funuy Hnatindsnisuundeyanagaauaesiounuyl iaansaastinaiaesidsunsusiunuy

LAZNARNEUDIRINAUADIHQ LA
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. . . $input.A * $input.A +  Sinput.A *
120 Triangle_EAA_IF & true $input.A + $input.B $input.B p 9 150.0 5000.0
. . . Sinput.A / $input.A +  Sinput.A /
121 Triangle_EAA_IF_7 true $input.A + $input.B Sinput.B 0 0 150.0 2.0
A
. . 1 $input.A % $input.A +  Ginput.A ¥
122 Triangle EAA_IF_8 true $input.A + $input.B $input.B 0 0 150.0 0.0
. = = $input.B $input.B +  Sinput.B -
123 Triangle_EAA_IF 9 true $input.B + $input.C $input.C 5o 0 108.90 a.8
n 1 1 1 $input.B * $input.B +  Sinput.B *
A 124 Triangle_EAA_IF_19 true $input.B + $input.C $input.C 0 0 100.0 2560.0
| . . . $input.B / ¢input.B +  $input.B /
l‘\- 125 Triangle_EAA_IF_11 true $input.B + $input.C $input.C 50 58 160.0 1.6
1 1 1 1 $input.B % $input.B +  Sinput.B %
126 Triangle EAA_IF_12 true $input.B + $input.C Sinput.C 0 0 100.0 .0
127 Triangle_EAA_TF_1 true $input.B * Sinput.B :i?g::: * 50 * 50 S0+ 50 | 2500.0 160.0
. = = $input.B
¥ 128 Triangle_EAA_IF 2 true $input.B * $input.B $input.B 58 * 58 58 - 58 2500.0 8.8
X 3 . $input.B /
129 Triangle_EAA_IF_3 true $input.B * $input.B Sinput.B 58 * 50 58 / 50 2500.0 1.0
. = = $input.B %
130 Triangle_EAA_IF 4 true $input.B * $input.B $input.B 58 * 58 58 % 58 2500.0 a.8
131 Triangle_EAA_IF_5 true $input.B * Sinput.8 :i?g:}g ! 50 * 50 50+ 50 | 2500.0 100.0
132 Triangle_EAA_IF 6 true $input.B * Sinput.B gigg:tg 50 * 50 50 - 50 2500.0 0.0
. . . $input.B /
133 Triangle_EAA_IF_7 true $input.B * $input.B $input.B 50 * 58 58 / 58 2500.0 1.8
A ; ; ; $input.B %
134 Triangle_EAA_IF 8 true $input.B * $input.B $input.B 58 * 50 58 % 50 2500.0 0.0
. = = $input.B $input.B +  Sinput.B -
135/ Triangle_EAA_IF 9 true $input.B + $input.C $input.C 5o 0 100.90 8.8
; ; ; $input.A *
N 136 Triangle_EAA_IF_10 true $input.A + $input.A $input.A 100 + 100 160 * 108 200.0 106000.0
A . . .
\ . . . $input.B / $input.B +  Sinput.B /
Ul 137 Triangle_EAA_TIF 11 true $input.B + $input.C $input.C 50 50 160.0 1.8
V|
4 1 1 1 $input.B % $input.B +  Sinput.B %
138 Triangle EAA_IF_12 true $input.B + $input.C Sinput.C 0 0 100.0 .0
139 Triangle_EAA_IF_13 true $input.C * Sinput.C :im:g * 50 * 50 S0+ 50 | 2500.0 160.0
I 140 Triangle EAA_IF 14 true $input.C * $input.C :12?:}% 50 * 50 50 - 50 2500.0 0.0
. . 1 $input.C /
141 Triangle_EAA_IF_15 true $input.C * Sinput.C $input.C 58 * 50 58 / 50 2500.0 1.8
Cimmnd M ®
A >
NINN 4.12 1’8 ExecuteTestMutants.jsf
a & = o
1 o/ o 6
Aaulunnd 4.13 azuansuaiiunnmaduiuilsenausag 9 paauil Tng
a v 1 o d” dl o o di a T Aa 'S o o o 'S
3e9ang e L1090 L INAIAL TRUBINILAUN HIUARNIYNNIAA ﬂuwwummiﬂmﬂw
4 o 6 a o o LS o t:ll ¥ I 4
AULLL UTeNatluaalaea Ui ﬂ?wW@uM@QﬂW?LLVIuVIWﬂH@VIﬂ@‘ﬂ‘i_l“ller UTNTNFAULLL

Usznaludinisunundeyanaaauaasiownu nadnsaastszwatiaasilsunsusiviuy

LAZNAANGURILTENALTIRIH AU
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PLNPUT.A +

. Sinbut.B 4=
. $input.B <=
;i:g::g 2= 50 | gSnth A+
5inputh I Sinput.A + Lot
$input.A + $input.B <= $input.A + g?ﬂ(:t Bl $input.B ||
$input.C || $input.A + $input.C <= 5iﬂput.B . $input.B +
$input.C <= $input.s || $input.B || o 3= : 50 <=
) 5:.anut.B + 51r.1put.C = 51.nput.B + Sinput.a || 5:.anut.A 1l
229 Triangle ERR_IF_24 true $input.A || $input.A <= @ $input.C <= Sinput A <= $input.A <= true true
[| $input.B <= @ || sinput.A || e |F|‘ e
$input.C <= @ || $input.A > $input.A <= @ || Sinput.B <= $input.B >
100 || Sinput.B > 100 || Sinput.B >0 [| o |T o g0 ll 50
$input.C > 100 $input.C <= @ || I 5inpu‘t_h a ||
$input.A > 100 || > 100 || " $input.A >
s 1l il
put. 100 || 50 > 1%'3”'59)
160 109
q input.A +
HHIITER gingut B <=
. $input.B <= .
ko DA N ot
5input.C I $input.A + 50 <= .
$input.A + $input.B <= $input.A + g?ﬂ(:t 8l $input.B ||
$input.C || $input.A + $input.C <= $inputlB , Sinput.B +
Sinput.C <= $input.8 || Sinput.B || o 3= : 50 <=
) 5:.anut.B + 51r.1put.C <= 51.nput.B + $input.a || 5:.anut.A |
230 Triangle ERR_IF_25 true $input.A || $input.A <= @ S$input.C <= $input A <= $input.A <= true true
|| $input.B <= @ || $input.A || B IT R e
$input.C <= @ || $input.A > $input.A <=0 || $input.B <= $input.B >=
100 || $input.B > 100 || Sinput.B o=@ || o |T oh @50
$input.C > 100 $input.C <=0 || | $input.A 0|l
S:Enput.h > 160 || > 100 || *" Sinput.A >
st i, 1]
o 100 || 50 > mpll'se)
189 106
q input.A +
$input.A + gingut P
$input.A + $input.B <= 50 || .
3 R 50 || .
s Yl
$input.A + $input.B <= $input.A + :ﬁn;:t 8 Il $input.B ||
Sinput.C || $input.A + Sinput.C <= $input.B , Sinput.B +
$input.C <= $input.B || $input.B || ey : 50 <=
$input.B + $input.C <= $input.B + $input.A || $input.A ||
231 Triangle_ERR_IF_26 true $input.A || $input.A <= @ Sinmput.C <= $i t.ﬂu P $input.A == true true
|| $input.B <= @ || Sinput.A || elﬁ‘“ e )
$input.C <= @ || $input.A > $input.A == @ || $input.B <= $input.B <=
100 || $input.B > 100 || $input.B <=0 || o |p|’ oo @Il 50
$input.C > 100 $input.C <= @ || | $input.A G|
51:nput.h > 100 || > 100 || " $input.A >
$input.B > 100 || ., ' 'o . 100 ||

4.2.7

N 4.13 tinae ExecuteTestMutants jsf (5g)

ninaa DisplayWeMuTeAnalyze.jsf

niinae DisplayWeMuTeAnalyze.jsf AINNT 4.14 azianailednnadaunn

Display Result a1nwiinaa ExecuteTestMutants.jsf Ineniinaaazuisaanidu 2 dau

= a erdl A ! o
Summary Operators - WAANIILAZIREATBINIUAUYINYNATISIULFAATHD
ANHUNNINIMNA UazHounuingninan luusazsaaiiunig

1 ¥ v
Summary Experiment — WAANTIEATIBHATASHIUAUITIQNAS19TUAIMNA

FAAUNTNONNIRANIUNA 198N EIUNIINAFDL AZLUBRUNTU LAY

a

1sr@AnENINUBINILN AZDL
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Sclect Test Canen 4 Cxocute Tesl Coven S

Operator Name Number of Mutants Mosber of Killed Mutants
isv 114 »
LAA “w “w
[{<s o o
ECN 12 12
ERR 120 120
END o o
Enr L L)
L m 14
(144 0 °
ALL 9 1
AFP o o
AIE 2 o
AT ° °
APA o o
APR o o
ASE 1 o
ASD o o
AWR 0 L
143 o o
XER 0 o
X ° °
X ° o
XNT o o
xTF a o
Swmmary Expetiment
Total : 337 (Total Matants) 263 (Killed Mutants)
Execution Tise : 2720 sec(s) 45,13 min(s)
Mutation Score : 76.04 %
TestCase Effectivencss ! 94.66 X
Version ; 4.0.1.25550118 Power by : pamyaxb0

AW 4.14 ninae DisplayWeMuTeAnalyze. jsf
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NISNARDLLATAIND

UNTNAUALUINI NN AZALLATANHANARDLILLILA AN N T WA U TUA TN
TAEaBUNUANNANINLIARANN T IUNIINARALLATRINE TunauLAazdulun1nadan
Tsunsudmanldluntmegau nsunadauntdnagaullsunsndna LAZHNATAINNT

nagaullsuns uazasUnaresn1mageyullsunss

51  @NINWIARBNN LG LUNISNAFaL
v v = o dl = o dl a ¥
nnmedalazneadallaaldaniniafanpaaiuLATasianadatsanasuie sl
1 v
UNN 4 199N dnusatiun
52  AUARUINNITNAFALLATAINDNNMU
1) A519N72UUNITINATRNN  aFuiugasaaiia ldifludiusatlssauiu

TUsunsudedsznanuldfoeangasidana LALANg1TANADE WIRRNRATHIENTLENLAARAN

(@1afyiza ldHALE)
2) aieannaaanEen e Mg luntsnmaseudeyaniiunieguiieys
= v = v | a v @ v
3  esnuuudAnngulieyanarlinaaey i m1s9 uaztiindeya s
4y  arvdeyanarlfiflunstineasuiullsunsy
o a 3 [~3 o dl v dy Szdl dl a <3
5 ynmnsaiLeRanaslulinesestzniaiy
o a :: = dl kA Bldl
6)  vnnasaafeldsunsunszuaunislinanfiesnisaznaaaulin

y p

wAradLszunanatiing
7) 1 Asasilanagetiaiamndudwivsudageaimalunimasauldsunsuy
8)  smmuNaraInInaaeu sz ladayanugluuuinlieanwuyliluumn 3

9NN Inusatiun

53  Tdsunsuildluntsnagau

v
a o

Tdsunsungnldlunisneaaudaaiasasianagauuuuladamduiiaun 9

Tsunsn Aa Tlsunsumiatinresarnwiaen tlsunsuirsesAnias TUsunsunisendmnis
& + ! i

fitlu Tsunsutada Tilsunsunistedudn Tlsunsunnsaasdonasien Tlsunsuiva e

1 2 v
o

foae TsunsumAnnigsaes uasldsunsnludsgeduan Tsunsumanfiazgnwmunau
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=

v ya o v = o dI [ dl %
ﬂﬂ‘lﬂﬁi‘l@ﬁlLL@Ziﬁ]ﬂ’\‘]ﬂ’r’]ULW@IMﬂ’]ﬁ‘W[}’N‘L&’W geazifuldsunsundsznavfqaiananstina

v
1% o

LNATELAD LANAITANADE WAZIANANTLANTIANLBARANT (R1N170N YT lUHALH) 119 4

dﬁl o 4 ] dl A = a o =
LNAITUIZYNUITINQATDINDNARDLA ﬂmmu‘l,ugﬂm@\‘u@ﬂ@wsm

531  TUsunanunaiavedsnuimany (Triangle)

LHUANWAANITUAIANT 5.1 TluununnAanssuaesTisunsuinTfine
AIAEN ‘Emﬂ%s"u?ﬂmﬁ@ﬁqﬁﬁﬁmLﬂummmwﬁa 3 fune A B usrC lnelriey
321919 1 A4 100 wazpmagaudniusumasuaialmilnefifunausssell

1) ATagaUARINE1uT 3 éﬁmﬁ%u%]mg@L%J’ﬁmmmmﬂ@m@uﬁu
Hugtlanawianslgvidelsl aeldidewla A> 100 or B> 100 or C >100 or A+ B <= C or A
1 C<=BorB+C<=AorA<=0orB<=0orC <=0 Auhs &Emia 3 Erulalanunsn
Uszneufuilusuwasuly Tsunsuasinvunpuadnslfid Impossible

2) Ag9aaaLdndue 3 Anutlsrneuiuduanuasuguinield
Taeinns1%daula C = A and B = C and A = B &flugnumasudnuminlsunsuazsinnis
AvuAANAaaNS bl Equilateral

3) APaagaUTIEIu 3 Fudreneufuduanuwasuvtidaieely
Taelddewla (A= Cand A 1=B)or (A=BandAl=C)or(C=Band C = A) &uflu
auastidallsunsuasiunAnadnE Ty Isosceles

4) AT9A@aLINEIu 3 Bnutlsznaufuidluanuwmasudiulyvi
vidalailne ¥ Hawla A 1= B and A 1= C and B 1= C #flugruwasudulaivintsunsuas
Auuanaansilu Scalene

5  mmaseudidwi 3 dszneumuduaumanusuaimiseld Taald
lfilfﬂuvlﬂ] (A*A)+(B*B)=(C*C)or((B*B)+(C*C)=(A*A)or((A*A)+(C*C) =

(A* A) Enfluaumasuyueinilsunsuazinuueae Right-angled
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(1. import input data A B and C as triangle side} - ->| A B and C is side of triangle |

(2. determine type of triangle)

3.1 define “Impossible” 3.2 assign "Equilateral” 3.3 assign “Isosceles
as output result as output result as output result

3.4 determine whether if
triangle is right-angled ?

4.1 assign "Scalene”™ 4.2 assign "Right-angled”
as output result as output result

5. return output result

A 5.1 wluAInAanssNeeallsinsi Triangle

532 Tlsunsunnsaysiminianisiitin (LoanApprovalProcess)

Tsunsunnsayaimnnsfitintignasunadoanini 5.2 azfudagaiinuniu

o a dl v ) 1 [~ ] A ] =

MUIURU (amount) kazTa (name) lagazignseniutiveaniilu 3 471 Ae deuldsunand

(< dl = Y a . 09;

WA (LoanApprovalProcess) Wlunszununisnanen il Banlgisnng (LoanService) a1N1L

13n1gazldFenlde1uananaang (LoanApprovalSoapBindinglmpl)  8nafauils Taall
TURBUIBINTLLIUNITAIH

1) RTIAARLANNLALNIALINN9LTINNT LoanService Az3UANRN1I LR

1
=

(amount) N&a1191n LoanApprovalProcess i1 ldilszananananinaana tnailenle
o dy
£l

- amount <= 100000 TdsunsNazdessALAINNLAEN (riskLevel = 1) aaniilu

o v =
NAANS LNz UIUNTTNG
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- amount < 100000 and amount <= 500000 J/FLNTNALAITEALAINIALI
(riskLevel = 3) aanilunaansliingzuaunisima
- amount > 500000 TisunsNasdamnssAuAINNIALN (riskLevel = 5)
| o % al
N uNaa NS inTzuaUn1LnNG
2) n1siasuINITaLiAN3fEiNazEuan LoanApprovalProcess 44
~ A

' o = = A a dl o
ﬂ’]‘j‘ﬁﬁﬁ‘i_lﬁfﬂﬂL’&ﬂ\‘iLL@?TJ@1‘]JV]‘1.I§‘T]’]§‘LW@‘]J?$NQ@N@ IﬁilNL\‘]ﬂlﬂ“ﬂﬂ\‘i‘Ll

- level < 3 Tusunsnazadsrinisand@nisfii isApprove = true aaniilu
- level == 3 Tdsunsnazasrnisansiminisfjes isApprove = true aaniilu

- level > 3 TilsunsuazdeAinisaydfinisftia isApprove = false aaniilu
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LoanApprovalProcess LoanService LoanApprovalSoapBindingImpl
1. receive amount and name as
input parameters
[Checl owRiskPLRequest] [ q
3.1 check whether low 5 amouy)
{ 2. checkrisklevel ) risk level or not ? 4.1 determine low risk level = 5.1 determine low risk level
i [CheckLoRiskPLResponse] JlowRiskLevel]
[CheckMgliumRiskPLRequest]
X f [amount]
/ 52 ct'}:kdl(e&le:: iror:?dlum Z 4.2 determine low risk level = —{"5.2 determine medium risk Ievel)
<>—::_ [CheckMidigmRiskPLResponse] [midiumRisi evel]
'\-..\ g 3
'\--\A [CheckHighRiskPLRequest] [amount]
33;?;53;3'5&;13 };igh ] 2 4.3 determine high risk level 2( 5.3 determine high risk level
eckHighRiskPLResponse] highRisidevel]
[PerformLoanApprayalPLRequest]

[riskfievel]

( 6. check approval loan process ). (" 7. check whether loan is 8. check whether loan is
- approved or not ] approved or not
\L [PerformLoanApproyalPLResponse]

[isLoanApproved]

(9. return loan approval result as output)

A 5.2 peun wAanssneealisunsy LoanApprovalProcess
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5.3.3  TsunIuLATesAALA (SimpleCalculator)

'
o

Tusaun nianssuaaellsunsuiAsaaAnia (SimpleCalculator) AININT
5.3 uldsunsnAuauminaansaadan 2 Arlaanscuaunisaziudayatindnviavnn 3 An
AB A, B uay Symbol Teldunaunail

o/ o 6

maragauAIresdaya Symbol duiludnydneniaslanalilunisAiuanen 2

o

o

AN T9ANU9 Symbol AFUNNAzuLNNTRANTNeeniTi 3 WUy Aadl
- AnuuNaaninelungELaunNg A AN Symbol Je1 + - * div kAT mod
[ [ 8% a A 1 a
- ANUIUNAANSAR8LTNNTN8UEN AR AN Symbol HAN ~ waT nth 1l
Tdsunsndinaazdemn 3 TdAuauAaa3nN178% Aa CalculatorService LAY
CalculatorSoapBindinglmpl AMNAAL
- lgaunsAUIUNAANS IE Af A1 Symbol uAnBuuenwmilaaningn

U luRauladinadi



SimpleCaluclator Calculator CalculatorSoapBindingImpl
(1. importinput data A, B and Symbol} ------- A and Bis input, Symbol is operand
(2. check Symbol to calculate value)
[CalculateSqdarePLRequest] 8]
[cannot calaate this symbol] o | 4.1 calculate square value\— .1 calculate square value
3.6 calculate square | of AandB ] of AandB
alculateSqurePLResponse] [saupreValue]
[CalculateRoot}ithPLReque [Ag]
3.1assign result of 3.2 assign result of 3.3 assign result of 3.4 assign result of 5 assign "Cannot caloJIate 1= 3.7 calculate root 4.2 calaulate square N\ 5.2 calaulate square
addition as output result btraction as output result/ \ division as output resu modular as output re result as output result ]

\ // / [CalculateRooﬂ‘thLResponse] [roothﬂthValue]

6. return output result

NN 5.3 wauninnanssuaeallsunsa SimpleCalculator

€le
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5.3.4 Tsunsuiefés (ATMProcess)

<

TUsuNINANENDNAB UL AV LN UNINAANTINAININT 5.4 Tdsunsuasiy

U

a

o v 1 A o o V6 v a dl al
AYAUINIIN 3 AT AD ITUIUNU (amount) wmﬂﬂj (user) bazWu (PIN) @anNgeUIUNITH

=

v
o

=
URNBUANIU

e

1) meeseudndsvalldedluszuiiseld Inadiwa ATMProcess azds
damnuldfduimesis ATMService Laznmagauiua1aNAa1d ATMSoapBindinglmpl @n
AT Wenusiad et lusruufiazdaadnieanuiilu existUser = true naunnWiriusauls
validUser finlsignéiasiudsdianans User does not exist udanaulinsandayalm

2)  magaudisianunldnignsiesvsell Taalilsunsuiina

" v A @ a . [ ' [ a
ATMProcess #adapanulumiuieaids ATMService uazmsaaaudayanugiudeyan
ATMSoapBindinglmpl finsianugnaesiasasaiuy s 1ufasaauaans validPIN = true N7

WAuFans validPIN lunszununisima

A

3) R39980UINUIBRBNRat i eanwavisaly Tae ATMProcess 44

U

1
= I

fayaauiuduuazsialld lunsaaaaungiudeyalaecnuniaiuigeiis ATMService

U

LAZA1NAANE ATMSoapBindinglmpl LHaATIRAAUNLINANUILRUNENEAALAINARNE
validBalance = true a1 1#AUGAILLS validBalance lunszunaunisting dnaunuituly

Weanadiaanaliladeyalus

4) Mn1sneuRuluind Inanszuauni1saznmadausaulis 3 A0

v
o a

il validUser validPIN LAY validBalance diantfluasevisaly dnifuasanazdanadans

%

aanluUfsauls atmResult
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[PIN is vali

[amount is not sufficient]

[amount is sufficent] [PerformWithDrawFr

(11. perform withdraw amount from ATM)Z

(14. return a number of banknote as result)

®

[CheckIsEffordablpPLRequest]

[user §alance]
(8. check amount is sufficient ?)75 2(9. determine amount for user)z
[ChecksEffordablgPLResponse]

[PerformWithDrawFrofnATMPLResponse]

ATMProcess ATMService ATMSoapBindingImpl
1. import input data for ATM transaction
are amount user and PIN
[ChecklserIgValigPLRequest] [user]
2, check user is valid ? ) { 3. determine user Je——o 5
[CheckUserTsValifPLResponse] lisvalidUser]
[user is not valid]
[user is valid] [CheckPINIsValifiPLRequest] [user pin]
(5. check PIN code is valid ?:) (\6. determine PIN code for user 92(7. determine PIN code for user)
[CheckPINIsV3lidPLResponse] [isvalidPIN]
[PIN is not valid]

j'&10. determine amount for user)

[isEffordable]

mATMPLRequest] [amount]

f’(\u. withdraw amount from ATM);

jl& withdraw amount from ATM)

NI 5.4 ueun nianssnaeallsunsy ATMProcess

[number of banknotes]
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2
=

5.3.5 TdsunsuangmaduAn (ShopProductProcess)

v o

TsunsngeduAidunaudsning 5.5 azfufeyatindinn 3 A1 duAe
o a dll a v o . dl d“g/z [ al”
RIUIUNU (amount) TRALUAT (name) LALANUIU (quantity) FeRdumnausasaliil

1) peoagaudNlAduAduiuagusell Tnanszuaunisiing
ShopProductProcess  avdsdiayalumiuitasds ShopProductService  WATANaIAAIE

L = a v v = v 4 5 9 Yy
ShopProductSoapBindinglmpl iiensageudufitfaeulalugiudeyageduily f1d
auAntuegluafenfiazdenn isAvailable = true (unadnieannadedinag
(isAvailableProduct)
1 aa % Y = 1 v A 1 d!

2) Araadaud NAuA luaRaniveanasaml ufiaenisvsaly g
nsruauntsiinaazdsdeyadeduAiuazaruwiuduii ldnmaseungiuieyalaaiuiiy
Eilabieki ShopProductService baza19MARAA ShopProductSoapBindingImpl ANNANAL 81
AuASailiveanefiazdanaans isOutOfStock = false N MUAlHiAaLLT isOutOfStock Tu
Tsunsudnag

3) NN131aduA1InLA9AN isAvailableProduct WAz isOutOfStock 11l
MTIAAALINEAN isAvailable = true WAY isOUtOfStock = false A¥@1NITDTORUAITILNT

Tula
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[product is out of stock] ShopProductService ShopProductSoapBindingImpl
1, import input data amount
name and quantity
[CheckExistProdgctPLRequest] [narje]
G check [i’rzosdyictte ;a;ne is emj\/ (\3. determine product is exist ?)’; 2(4. determine product is exist ?)
[CheckBxistProdugtPLResponse] [sAvapDe]
product is not exist
[product is exis [CheckputOfStogkPLRequest] [name]
(5. check product is in stock ?)\ -.': 6. determine product is in stock 7); j{\?. determine product is in stock ?)
[CheckOytOfStockPjResponse] [isOut@fStock]
[product is out|of stock]
[product s not out of stock] [PerformBuyProductPLRequest] [name gtyfamount]

8. perform buy product

(9. return shopping result as output)

[PerformBuyProductLResponse]

5 9, perform shopping <

[produt]

5 10, perform shopping

A7 5.5 unun nwAanssnaesilsunsy ShopProductProcess



218

5.3.6 lsunsunisansfinisviadinen (TravelReservationProcess)
WEUAINAANTTHIUAINT 5.6 WAAITUADWNITARIAINIIVIAILNAEY T4
Tlsunsutiaziudiayadinnn 5 A1 Aa arannsiiu (aidine) AWK (amount) ANUILIUANN
(dayrest) Janamn14 (destination) wazaadunistime) Ineldsunsuiduneussse i
1 dl a dl % 1 = 1 a 1
1) peaagaudieadunfiaanisdnevize il Tnanscusunistinaazda
¥ L) v A d‘ a o a a Y v & e
fayarndn Aa Weniy ARy Uananie waznatbunie Inadsdieya lldaiueme i
TravelReservationService Waza131AANE TravelReservationSoapBindingimpl AINANAL
Wensaaaauiugiudieya Aungsdunsienistiudnefiasaauadns isAvailable = true

navnn9isauls isAvailableFlight Tunszuaunisding

' ]
a o

2) pIagaudNNNgI1vsely nezuaunnslimaazdediays a1uauium

2 1
vy A

W Uaneanie uar a1uaulu antuldsunsuaznsaaeusiuniagiuiaya d1hwnang
24

TUsunsuazdaNaans isAvailable = true d171F1WL7 isAvailableHotel TunszuUnNT NG

3) A399491U9191 B BRULAENNasRan1sviaatiaqvizalyl Bulaaann

1
a o o

nszuauntslinadedioyaaeelaranis AU udunin Lazd uIuRu lUmsaagani
F1udeyalatd1un19LTN199ULT0591 TravelReservatonService  WAZANINAANE
TravelReservationSoapBindinglmpl ~ AANAAL EduauRuiuiiganefazdanadng
canEfford = true naUNNE9FALLS canEffordable TunszLa1nng TravelReservationProcess

4) fingaesianIsviediion TaaNITLALNITiNARLATIAADLIANA
uwils isAvailableFlight isAvailableHotel Waz canEffordable faa 3 ArdasdlAnl true 9

ALANNITNNINNTARIFINIVIRLL 1A
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TraveReservationProcess TraveReservationService | TraveReservationSoapBindingImpl
t
1, import input data for traveling : airline
amount dayrest destination time
\l/ [CheckIsAvailableFlightPLRequest] [airline amourg destination time]
(2. check flight is available ?) f’r.f3. determine fiight is available ?)_ —:’(4. determine fiight is available ?)
[CheckIsAvailableRlightpLResponse] [isAvagableFlight]
[fiight is not available]

[flight is available]

(5. check hotelis avalable ? J ————]

[hotel is not available

[hotel is available] [CheckCanEffordable

(8. check amount is sufficient ?)75

[amount is not sufficient

[emount is sufficient]

( 11, perform reserve flight and hotel) <
[PerformReserveFlightA

(14. return flight and hotel result as output)

[CheckIsAvailableHotgPLRequest]

[CheckIsAvailableHotgIPLResponse]

[CheckCanEffordabledLResponse]

[PerformReserveFlightdndHotelPLRequest]

Jf’(G. determine hotel is available ?}“

[dayrest ddstination amount]

H(7. determine hotel is available ?)

[isAvglableHotel]

PLRequest] [dayrest degtination amount]
2(9. determine amount is sufficient ? 10, determine amount is sufficient ?)
[canBffordable]

[airline amofint destination time]

5 { 12, reserve fiight and hotel)
hdHotelPLResponse]

si 13, reserve fiight and hotel)

[flight]

AW 5.6 LEuNInnanssnaadlilsnnsy TravelReservationProcess



220

| o

5.3.7  TdsunsunisivuAsiaiea (AddNumber)
- ) z & e - P
WUUNINAANTIN NN 5.7 LAAITUARKNITIANANFI2LAT Gﬁ\‘IIﬂﬁ‘LLﬂﬁ‘ﬁJu’%i‘Uﬁl@yj@
v 1 A 1 QI % o n’/l QI 1 dI QI QI 1A dl
W 2 AN AR ANENAL (from) Lazan AT lNITINNAN (to) TaNITINNAZINNANNAZ Wil

Tpelsunsuddunausasalls

1) Fudinyatindinnnainsiaudls from way to

2) nuaA1ae9Rqwls count WRLUAWLUST sum

3) AuaAa89a9Lls sum 1w 0

4) ﬁﬂmmuﬁyﬂﬂﬁ;‘ﬂm TneninAnaaeiuts count Ihiuludautls sum annifu

ANAN count Nag 1
5) B16auls count flatiagndnTawiniy sumToNumber aznnludia 4 salil

dl Ql/ U o/ 1
bTBE AUNTLYNANFLLT count 1NN sumToNumber

?

( 1. import input data from and to )

6) LAPNEARNS L1IN1TALIEL

(2. assign count variable equal sum variable)

{ 3.assignsum =0 )

(4. check value of count)

[count > sumToNumber]

(’5. 1 assign value result = sum}x

[count <= sumToNumber]

(5.2 assign value sum = sum + count)
(6. 1return result as output)

(6. 2 assign value count = count + 1)7

AN 5.7 waunInnanssnaadllsnnsy AddNumber
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5.3.8 TdsunsumAnniasaes (SquareValue)
wEUNIRANsINluNNg 5.8 wansdeduneulunisuAi1dIae289A0
d’ o Y 4 | o dJ (<1 ° a 1 o 1 dln/ |
wiklneivdayadinnnduiouds n Taduduauaseuan uarldarunsnAuauAiniuuniy

o A aa Ay P A Ao g
@ququ@?ﬁwmﬂﬂﬂﬂﬁﬂﬂﬂﬁqqm1m sﬁﬂmum@uﬂlﬂﬂﬂﬁg‘UQUﬂqﬁ‘Nm\‘]m@iﬂu

1) PAaed n il lusauls totalNumbers
2) AuaeE R UFaLLs sum variance waz element 1Al sum = 0
3) WnAN IR UAaLLS totalNumbers 182 1 waznIuuaAl 0 THALsA

Lil9 elementSum

4) An1ug ipenuua 1 | = 1uaziAagnINA n
5) IANAT elementSum Naz 1 atnududiaAn i ¢ i ldiAulAR

currentResult AN UENAY sum UANfUAN currentResult WEaNRUALANTAN sum

6) AUuaAn i * i Winusawls currentResult

7) AN sum BasiAn s currentResult

8) AvueAT i * i WinusakUs currentResult

9) ANUUAAN currentResult div (totalNumber + 1) Wiy variance

element LAZAMWAAT currentResult WifLl element
10)  aAAITR9RALLS counter A4 1
1 v
1) WAHAT | T 1

12) WAANKAANS LLN1TAIUIEL
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( 1. assign data input Sinput.request/ns0:n to StotaINumbers)

(2. initial value 0 to sum variance and element)

{

(3. increase StotalNumbers by 1 and assign value 0 to SelementSum)

(4. assign i=1 and less than n)

5. increase SelementSum by 1, $i * i to currentResult , set
currentResult to Soutput.response/ns:sum + ScurrentResult

(6. Si*sito currentResult)

(7. increase Soutput.response/ns0:sum by plus with so.:rrentResult)

(B. assign value of & * Si to ScurrentResuIt)

9.1 assign value ScurrentResult div (StotalNumbers + 1) to 9.2 assign ScurrentResult to
Soutput.response /ns0:varianceElements /ns0:element[Scounter] Soutput.response/ns0:elements/ns0:element[$counter]

(10. decrease Scounter by ~1)

11. increaseiby 1

(12. return result as output)

AR 5.8 wunnAanssNaeellsunsn SquareValue



223

1 2
o A

5.3.9 Tdsunsnlude@eduAn (PurchaseOrderProcess)

'
a v A

wunNWAanssnlunIwi 5.9 ua panedunauredludeteduan ez lva

fellsunsutaziudayadionn 8 A Aa sialudada (pold) Wwanludsma (poNo) aHAvaY

1 7

1
o

luda@a (poType) TunaesludaTe (poDate) ANUIUTIN (SUMQLY) ANUILRUIIN (SUmAmMY)

A9UaA99N (sumDisc) wazunneme (remark) tneTusunsuidunausasie iy

1) AnuuaenENsululufaEeduANFfeeng
2) indayaluludsdedudnlinsaseuluwsazidnislnadisnig

Y v v
o o

98U 3 133 Tneddusaunisnmaaeudiayansialilil

2.1)  PurchaseOrderService AZl3NALATIAAAUANWUDI LLAS

k2
'

FRAUANITIUADIUE Draft Order WAL Invoice italu

4 [
1 o

anifupsaaeUeinandideruilifaanelundeRubii
vidalai Tnadenasdnsanfisauts resultCheckPOStatus LAz
resultCheckPartsinPO lunszuaunisimng

2.2)  TrackinglLogisticsService %E}uﬁuimﬂmmm%@ummux
284N17IUEIAUAIN a1 Uz 9N 17IUd9RRA T
OnTransport OnWarehouse waz OnlLeaving vizaly @”lmfu
1BnnsazastadannatilF luntsauds TnedauadnsunTisn
w1l resultCheckLogisticsStatus  Wa resultFindDuration
Tunszuaunisding

2.3) InventoryStockService 8 ¢ L?I‘N FUMTIANEAUANN1UETD

v a % !

AAAUANITIUANIUY Stockin  StockOut WA OnGoing

¥ o

i3ald A1nTuLInIIMIagaLmAadIN N AUAN TLARIRUAN
= I oI/ dql a % 1 o I8 dl %
ygalunnludataduan TasdanNaansuINFawls
resultCheckStockStatus Wa% resultCheckPartsInStock 114
N9LUNUNNTTLNG
3)  Hene 3 uInnmsaadaunadeudayaludszedudizuuiey
AMNUUAINANTUFULT  resultCheckPOStatus  resultCheckLogisticsStatus WA

resultCheckStockStatus ’i’]gﬂﬁmﬁﬂm



PurchaseOrderService

PurchaseOrderProcess TrackingLogisticsService

InventoryStockService

( 1. initial Purchase Order informations }é

(2. 1.1 assign initial Purchasr Order variables)

(Z. 2.1 assign initialTracking Logistics variables)

2.1.2 check PO status

(2. 2.2 check TrackingLogistics status and message)

(2. 1.3 assign PO status result to SresuItChed<POStah.|s) (2.2.3 assign Tracking status to Sresulti.ogisﬁcsStatus)

(2. 1.4 assign initial check Parts in stock of PurchaseOrder)

(2.2.4assign initial check duration date)

[PO, Inventory and Logistics status is invalid]

(2. 1.5 check Parts is available in Purchase Order)

(2.2.5 find duration date of Logisb'cs)

(2.3. 1 check initial Inventory Stock variables)

(2. 3.2 check Inventory Stock status)

{(2.3.3 assign Inventory Stock status to $resultCheckStock )

(2. 3.4 assign initial check Parts in Stock variables)

2.3.5 check Parts in Stock

(2. 1.6 assign check Parts in Stock result to SresultChechartsInPO)

(2.2.6 assign find duration date result to sresultFindDuration)

(2. 3.6 assign check Parts in Stock result to sresultcheckPartsInSbock)

:

v

3. check PO status isvalid, Stock
status is valid and Tracking Logistics
status is valid ?

[PO, Inventory and Upagistics status is valid]

4, return result as output

AN 5.9 wewnInianssNaadilswngy PurchaseOrderProcess

vee
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54 netinegauildnasaunulilsunsusunuy

Tun1snsaaaeursasiannaatialawmdudniusuiagaiinadinienu
Hgnéiagisala Asailudiasldnstinaaauinsizanl3lunienem 5.1 - 5.9 dwfuldsunsumn
a dl dl a o A a @
riinrasatnnasn Tdsunsuiasesdnia Tlsunsunisayddnasfin Tdsunsuienids
Tsunsunisdaduan Tdsunsunisaadsanisviaaingd TUsunsuiinanunw sunsumien

Anaszad wazlisunsulugamaduan muaieL

AN9197 5.1 NIENAAaLUR9TUIUNININTDAUAI A HIAR LI

U TaYAUILT HARNWENAIANTY
1 50,50,1 Isosceles
2 50,50,2 Isosceles
3 50,50,50 Equilateral
4 50,50,99 Isosceles
5 50,50,100 Impossible
6 50,1,50 Isosceles
7 50,2,50 Isosceles
8 50,99,50 Isosceles
9 50,100,50 Impossible
10 1,50,50 Isosceles
11 2,50,50 Isosceles
12 99,50,50 Isosceles
13 100,50,50 Impossible

dl = dl a
AN91N99 5.2 NIUNAFaL9 1L TINTNLATAYAALAT

TN 1ayauiLdn HARWENANANTS
1 10,5,+ 15.0
2 100,99,- 1.0
3 6,8, 48.0
4 7,3,/ 2.3333333333333335




dl S dl a 1
ANTNN 5.2 NIUNARD LR TUIUNINLATRIARLAT (FiR)

5 117,17, % 15.0

6 7,4," 2401.0

7 50,2,! Cannot calculate by using this operand
8 1000,101,min 101

9 99,500,max 500

10 456,16,nth 1.4661732872336828

11 255,13,% 8.0

12 111,3," 1367631.0

13 45,45 # Cannot calculate by using this operand
14 31,0,% Cannot calculate by using this operand
15 1 13,3,nth 2.3513346877207573

A = = o
199N 5.3 NTEUN @ﬂﬂum@\ﬁﬂﬂmﬁ'ﬂﬂq?@wm ANIITNEN
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UG TayauILa HARNENAIANTY
1 55000,A true
2 320000,B true
3 499999,C true
4 500001,D false
5 1000000,E false
51'1‘3"1\‘]‘17‘]' 54 ﬂ@fﬁmmm@mm‘iﬂmmm@ﬁﬁu
U dayauiLn HARWENANANTS
1 50000,iPatz,5432 Your receiving cash : 50 banknote(s) of 1000
2 20000, Bill,6489 Bill does not exist
3 45000,Gates, 4579 This 4579 is not valid with user
4 60000,iPatz,5432 Your balance is not enough
5 100000,Peter,1112 Your receiving cash : 100 banknote(s) of 1000




AN9199 5.5 NIUNARaLa9lTININTRR WA

227

U dayardn HARWENAIANTY
1 75000.0,iPhone3GS,4 You own iPhone3GS (15000.0 B) with
total amount 60000.0 B Your change is
15000 B
2 80000.0,iMac,1 You cannot buy iMac
3 46000.0,Galaxy S 11,2 Galaxy S Il is not available in our shop.
4 28000.0,iPhone4S,1 iPhone4sS is now Out of Stock

ANT99 5.6 NINARALR9TUILNINANTARIAIVINLNEIN

SUA

¥ o L
ABHAUIUN

o ca [
HRAANENATIAIN

KR-608,100000,3,Korea,20.00

You Flight and Hotel reservation are success!!

2 US-667,57000,3,USA,13.00 US-667 is not available

3 JP-798,30000,2,Japan,10.0 Room in Hotel are not available.

4 US-667,95000,5,USA,3.0 You cash 950008 is not enough for travel
5 UK-554,375000,7,England,10.0 | UK-554 is not available

6 JP-798,30000,5,Japan,10.30 You cash 300008 is not enough for travel

AN9N7 5.7 naunedauaaalilsiunsy AddNumber

U Yayaudn HARWENAIANTY
1 1,20 210.0
2 10, 20 165.0
3 20, 20 20.0
4 20, 10 0
5 20, 1 0




A13799 5.8 NTEinAdauaedilsinsy SquareValue

U dayauILan HARNENAIANTY
1 199 319181.0
2 | 101 354193.0
3 10 0
4 -7 Error validating request
5 test data Error validating request

AN3197 5.9 nanedauaadlilaunsy PurchaseOrderProcess

228

U Aayaudn HARWENAIANTY
1 1, PO201202010001, PI, 2012-02-01, 10, 26000, | PO Success
1400,
2 | 2, PO201205050002, PR, 2012-05-05, 20, 40000, | PO Success
1000,
3 | 3, PO201203260003, PO, 2012-03-26, 10, 450000, | PO Success
1220,
4 4, PO201204170004, PR, 2012-04-17, 100, 45000, | PO Success
3450,
5 5, P0O201204290005, PR, 2012-04-29, 230, | PO Success
250000, 7680,
55  war29n1snadaullsunsy

o dl ¥ o o I aa// = dl
‘MZ\]\‘]@’]ﬂ‘VIVLﬂV]’m’]ﬁ“VIﬂ@'ﬂlliﬂﬁ‘l,mﬁ‘llﬁ]')@ﬂ’mﬂ/lﬂ 9 Tdsunsuiling TNHAARINITNARDL

gnuieeniilu 4 uuy Ae EX-WEAK/  ST-WEAK/1 BB-WEAK/1 uaz BB-WEAK/N s

N2YUIUNITAATIZULLL BB-WEAK/1 LAY BB-WEAK/N fnadaunuldsunsunissanls

TAnan1maasawmiauiy satiunisiaszdaaiunisimzduuy BB-WEAK Taaluaisna

715.10 - 5.18 aziflun1mesaulnaldis EX-WEAK/1 9un13797 5.19 — 5.27 aziflunanis

nagaulnaldis ST-WEAK/ wazAns9i 5.28 — 5.36 iluuan1mmegaulangldis BB-WEAK
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551  Wan1mAdeulUsinsuintinaesdnuasy Faldnsiinaaenlunsned 5.1

warlANANIINAZaLAIANT197 5.10 TnaldranadatdARmnduuLL EX-WEAK/1

F1979% 5.10 @gtuanimaaeuuesllsunsumnaiingeaa iinaension EX-WEAK/1

A7UNATRIAIANHUNNTHANTY
AR EIUNTRNTY RIUIUTIULAUT uruRauaunngninen
ISV 114 6
EAA 60 6
ECC 0 0
ECN 12 0
ERR 120 21
EMD 0 0
EMF 0 0
ELL 19 6
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AlS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
AS| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
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;119999 5.10 agtluanimagasaedlilsunsunatinuesadinaengion EX-WEAK/ (sia)

XMF 0 0

XMT 0 0

XTF 0 0

dgUuan1snaang

SUAURILAUT TV A 325 (ﬁfJLL[ﬂuﬁVlg\‘im\lﬁ) 39 (ﬁmmuﬁﬁgﬂﬁﬁm)
A lunmsnagay 1891 21N 31.52 W
AZLUUNINTU 12 %
1lsz@nsmwaainsainagau 66.06 %

552 uantagaullsunsuipsasantad a9l@ldnsmimeaaslunisen 5.2 way
o o = Py AL 3
1Buan1INARALAIA1397 5.11 Iaeldaanagatd AN ILLIL EX-WEAK/1

F19°9% 5.11 a91luan1smagau1esllsunInIATeNAALATA9e EX-WEAK/1

agUuauainIntdiunIsNNTY
AAALUUNITNIANT U FUIUTILAUN fﬁququﬁqumuﬁﬁgnﬁﬁh
ISV 4 4
EAA 12 12
ECC 0 0
ECN 0 0
ERR o5 40
EMD 0 0
EMF 0 0
ELL 0 0
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AlS 0 0
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F11999% 5.11 agtluanimagasueslilsunsniAsasAniauiion EX-WEAK/1 (5i9)

AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
AS| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
XMF 0 0
XMT 0 0
XTF 0 0
dgUnan1snaaag
FuauRuaunianan 71 (Raunusiiaam) 56 (faunusifigninga)
anldlunsmeaay 648 U 10.8 W17
AZULUUNINTY 78.87 %
UszAnEnwIaInsanagay 78.87 %

553 wuantmaaaulsunsunisayliminisfian 15ldnstimaaenlunnen 5.3

a

uazlAnaraanimeganlunisan 5.12 lnaldianagatiaalamduusy EX-WEAK/1

%

F1379% 5.12 aguuanimagauvedidsunsuniseyimnnafiiindon EX-WEAK/

a

A7UnaraIRIA L NUNTHANTY

AR IUNTRIANTY UIUTILAUN Frudufiauauingningn
ISV 0 0
EAA 0 0
ECC 0 0
ECN 14 0
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F1379% 5.12 agtluanismasevvesidsunsuniseysimnisfinsiaon EX-WEAK/ (sie)

ERR 40 23
EMD 0 0
EMF 0 0
ELL 1 1
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AlIS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
AS| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
XMF 0 0
XMT 0 0
XTF 0 0
dgUuan1snnaag
Frusufiouauniauun 55 (Raunusiiavan) 24 (funuifignindm)
aldlumsnasay 316 AW 5.27 W
TUUUNUNTY 43.64 %
szaAnsnnaainsainegay 79.64 %
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554 wan1medaullsunsuianiay 1aldnsoneaasluni3199 5.4 uazléuauas

NN9INAAAIAIANINT 5.13 IaelE9anAgaLA AR UILLIL EX-WEAK/1

F1979% 5.13 @giuanimaasuveslisunsuiei@nion EX-WEAK/1

A7UNATRIAIANHUNNTHANTY
AR EIUNTRANTY RIUIUTIULAUT uruRauaunngninen
ISV 0 0
EAA 0 0
ECC 0 0
ECN 0 0
ERR 15 3
EMD 0 0
EMF 0 0
ELL 0 0
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AlS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
AS| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
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;119199 5.13 agtluanimagasaedlilsunsueiidngion EX-WEAK/ (sia)

XMF 0 0

XMT 0 0

XTF 0 0

dgUuan1snaang

SUAURILAUT TV A 15 (ﬁfJLLmuﬁVi‘mm) 3 (ﬁfJLLmuﬁﬁgﬂﬁﬁm)
A lunmsnagay 23 U0 0.38 w1%
AZLUUNINTU 20.00 %
1lsz@nsmwaainsainagau 40.00 %

555 uan1magauldsunsunistaduan 1aldnsminaaaulumisen 5.5 LAY
1AEAIRININARDIAIANT197 5.14 TaeldRanagaad AR NTULLL EX-WEAK/1

F1979% 5.14 agiuanimaaevvesidsunsunnsmeduanfon EX-WEAK/1

A7UnARIAIANNUNNTRANTY
AIAILUUNITRINTY RIUIUTIULAUT uruRauaunngninen
ISV 0 0
EAA 0 0
ECC 0 0
ECN 0 0
ERR 25 3
EMD 0 0
EMF 0 0
ELL 2 2
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
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F1919% 5.14 agtluanimagauaeslisunsunisaedudnfios EX-WEAK/1 (sia)

AlS

0

AJC

APA

APM

ASF

AS|

AWR

XEE

XER

XMC

XMF

XMT

ol ol ol ool ojlo|o| o] o] o©

XTF

0

ol ol ol ool ol o ol o] o]l ol o] o©

dgUuan1snnaag

[
a

FNTUIUNILAUNNIUNA

27 (HAWAUTNINNR)

5 (Hquaingnnnam)

LA LG L UN1SNAFDL

154 31

257 U

AZLUUNUNTU

18.52 %

UgLANENNURINTUNARDL

44.44 %

556 Nan1meadaullsuniunisaassoniviasian 1aldnsminaaanlunisad

5.6 wazlduaraan1maaadlunised 5.15 laaldaanadatanRamd L EX-WEAK/1

F1979% 5.15 agiuanimasanaedilsunsunisaessionisviasnanfioe EX-WEAK/

A7UNARIAIANNUNNTRANTY

AR UM NN TY IUIUAAUN druduiauauingningn
ISV 0 0
EAA 0 0
ECC 0 0
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F11919% 5.15 agtluanimagaunesilsunsinisaassonisviasiianfioe EX-WEAK/ (sia)

ECN 0 0
ERR 30 2
EMD 0 0
EMF 0 0
ELL 2 0
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AIS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
ASI| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
XMF 0 0
XMT 0 0
XTF 0 0
dgUuan1snaaag
RUAUTILA U IV A 32 (ﬁQLLmuﬁVTywm) 2 (ﬁfJLLmuﬁﬁgﬂﬁﬁm)
lanldlunisnasay 534 37 8.9 U
UUUNUNTU 6.25 %




F11919% 5.15 agtluanimagaurasilsunsunisaasdanisviesiianfioe EX-WEAK/ (sia)

237

dssANBNINURINTUNAFAL

12.50 %

557 wuan1nadauidsunsuiinaAmaee 39lnstinngeulunnsen 5.7 uaz

1BuaN1INARAUAIA139T 5.16 IaelE3anazatd AN IWILLIL EX-WEAK/1

F1379% 5.16 agLuanismaseuvesilsunssivuAsaaasion EX-WEAK/

A7UNATRIAIANHUNNTRANTY
AR IUNTNANTY UIUTILAUN drudufauauingnindn
ISV 0 0
EAA 12 10
ECC 0 0
ECN 10 4
ERR 25 5
EMD 0 0
EMF 0 0
ELL 3 1
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AlS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
ASI 0 0
AWR 0 0
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F11919% 5.16 agtluanimagauaesllsunssiinasiaauion EX-WEAK/1 (5i9)

XEE 0 0
XER 0 0
XMC 0 0
XMT 0 0
XMF 0 0
XTF 0 0
dgUnan1snaaag
UAUTILAUTTIVNA 50 (ﬁmmuﬁﬁ”\mm) 3 (ﬁmmuﬁﬁgﬂﬁﬁm)
g lunmsnagay 17 U 0.28 17
AZLUUNIUNTU 40.00 %
1lsz@nsmwaainsainagau 38.00 %

558 uanImeaaaullaunsuiA1niIfaand a9ldnsdinagaslumnsnen 5.8 uay
1BUANINARAUAIA139N 5.17 IaelE9anagatdaNamTuUILLL EX-WEAK/1

;19999 5.17 a91uan1smaaeunesTUsunsumIAIiNA9aesne EX-WEAK/1

agUnaraIRIAILluNITHANTY

AR EIUNTHNTY RNUIUHIUAUT ruruTauauingningn

ISV 0 0
EAA 68 54
ECC 13 13
ECN 48 44
ERR 0 0
EMD 0 0
EMF 0 0
ELL 0 0
EEU 2 2
ACI 0 0
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A13799 5.17 mg‘ﬂN@mﬁnmmmmiﬂmqumﬁ’]ﬁmmﬁfm EX-WEAK/1 (618)

AEL

0

AFP

AlE

AlS

AJC

APA

APM

ASF

AS|

AWR

XEE

XER

XMC

XMT

XMF

ol ol ol ool ol ool o] o] ol o] o

XTF

0

oO|l ol ol o ol ool o|lo|lo|lojlo|] ol o] o] o

dglnansnaang

FTUIUNILAUNNIUNA

131 (HAWALANINNR)

113 (Husuvingnindm)

vanldlunisnagal 50 AU 0.83 U7
SUUUNUNTY 86.26 %
UgLANENNURINTUNARDL 66.41 %

559 wuan1nadaullsunsnludatiaduan deldnsinadaulunief 5.9 uay

1B0aN1INARALAIA1397 5.18 TaelE9anagatd AN UILLIL EX-WEAK/1
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F1379% 5.18 aguuanismaaeuvesilsunsuludsmaduiifion EX-WEAK/

A7UNAaTRIAIANHUNNTRANTY

AR EIUNTHNTY RNUIUHIUAUTN drudufauauingningn
ISV 0 0
EAA 8 8
ECC 0 0
ECN 38 37
ERR 90 7
EMD 2 0
EMF 1 1
ELL 10 0
EEU 2 2
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AlIS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
ASI 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
XMT 0 0
XMF 0 0
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;119199 5.18 agtluanimagasaedlilsunsnluds@efuanson EX-WEAK/ (sia)

XTF

0

0

dgUuan1snnang

FNTUIURILAUNNIUNA

151 (HAWAUNIUN )

55 (HAupuingnnnam)

nanlflunsnagay 84 U7 1.4 U9
AZWWUNINTU 36.42 %
dssANBNINURINTUNAFAL 34.44 %

5.5.10 Nan1agaullsunsumginurasauiviany saldnstinagaslunisei 5.1

uazlFuaniImagausini1 9N 5.19 IaeldaanaaatinARamdunLL ST-WEAK/1

F1979% 5.19 agiuannmaasuresllsunsumnaiingesaiimaenson ST-WEAK/1

A7UnARIAIANNUNNTRANTY
AR UUNITHINTY RIUIUTIULAUT uruRauaunngningn
ISV 114 26
EAA 60 60
ECC 0 0
ECN 12 5
ERR 120 62
EMD 0 0
EMF 0 0
ELL 19 4
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 2 2
AJC 0 0
AlS 0 0
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F11919% 5.19 agtluanimagauresilsunsuaiinaeanuiaenios ST-WEAK/ (sia)

APA

0

0

APM

ASF

AS|

AWR

XEE

XER

XMC

XMF

XMT

ol ol ol o] ol o] o| o o

XTF

0

ol ol o]l ool ol o] o] ol o

dgUuan1snaaag

FTUIUNILAUNNIUNA

k2 T
327 (HAWAUAN9UNR) 159 (Hausuvingnnnan)

LA LG L UN1SNAFDL

1914 3U

31.9 W

AZLWUNINTU

48.62 %

UgLANENNURINTUNARDL

92 %

5.5.11 nantagaullsinsuirsasnniad 1916 lMnsmnedaslunisen 5.2 uay

1AuaN1IMAZaUAIANT199 5.20 TasldaanagaulARqmguULLL ST-WEAK/1

F1979% 5.20 aguuanimagenaesilsunsuiaseshniaasion ST-WEAK/1

A7UnARIAIAHUNNTRANTY
AR UM NN TY IUIUAAUN druduiauauingningn
ISV 4 4
EAA 12 12
ECC 0 0
ECN 0 0
ERR 55 40
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F11319% 5.20 agtluanimagaueslilsunsniAsasfniausion ST-WEAK/ (sa)

EMD

0

EMF

ELL

EEU

ACI

AEL

AFP

AlE

AJC

AlS

APA

APM

ASF

AS|

AWR

XEE

o|l ol ol o ol ojlojl o ool o|lo|] ol o] o

ojl ol ol o ol ool ol obojl]o|lojlo|] ol o] ol o

XER

XMC

XMF

XMT

0

XTF

0

dgUuan1snaaag

FTUIUNILAUNNIUNA

71 (HAWRUANInN )

62 (HauAwingnindm)

LIAN LG L UN1SNAFDL

544 U7

9.07 w17

SUBUNINTY

80.52 %

UssANBNINURINTUNAFAL

79.13 %




I =

55.12 uantmaaauitsunsunisayl@mnisfion lHldnstinaaanlumniey

wazlAnaraanimeganlunisan 5.21 laaldianagatinAlqmduuuy ST-WEAK/1

F1979% 5.21 agiuanimasevvesidsunsuniseysimnistiiingion ST-WEAK/1

244
5.3

A7UNATRIAIANHUNNTHANTY
AR EIUNTRANTY RIUIUTIULAUT uruRauaunngninen

ISV 0 0
EAA 0 0
ECC 0 0
ECN 14 2
ERR 40 25
EMD 0 0
EMF 0 0
ELL 1 1
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 3 3
AlS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
AS| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
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;13799 5.21 agUuanimagevvedidsunsunisensimnisfiiufion ST-WEAK/ (sia)

XMF 0 0

XMT 0 0

XTF 0 0

dgUuan1snaang

SUAURILAUT TV A 58 (ﬁfJLLmuﬁVi‘mm) 31 (ﬁmmuﬁﬁgﬂﬁﬁm)
A lunmsnagay 316 WA 5.27 W
AZLUUNINTU 53.45 %
1lsz@nsmwaainsainagau 79.31 %

5.5.13 nan1magdaullsunsuengy 1o ldnsmnadaulun1sen 5.4 waslduaaag

ANINAABIAIAI1N 5.22 Tee lF3anedatinARm WL ST-WEAK/

FN979% 5.22 aguuanimaaeuaesTUsunsuei@ufon ST-WEAK/1

A7UnARIAIANNUNNTRANTY
AIAILUUNITRINTY RIUIUTIULAUT uruauaunngningn
ISV 0 0
EAA 0 0
ECC 0 0
ECN 0 0
ERR 15 3
EMD 0 0
EMF 0 0
ELL 0 0
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 2 2




246

;19199 5.22 agtluanimagaureslisunsuianidnsiog ST-WEAK/ (sia)

AlS

0

AJC

APA

APM

ASF

AS|

AWR

XEE

XER

XMC

XMF

XMT

ol ol ol ool ojlo|o| o] o] o©

XTF

0

ol ol ol ool ol o ol o] o]l ol o] o©

dgUuan1snnaag

[
a

FNTUIUNILAUNNIUNA

17 (ROARATIINNA) 5 (Hquaingnnnam)

LA LG L UN1SNAFDL

133U

0.22 U7

AZLUUNUNTU

29.41 %

UgLANENNURINTUNARDL

35.29 %

5.5.14 uan1nagaullsunsunistadumi laldnsmnagaulumnisen 5.5 LAY

1AUAIRIN1INARDIAIAN9197 5.23 TaaldranagasdanamndunLLL ST-WEAK/1

F1979% 5.23 agiluanimaseuvesidsunsunismeaduanfion ST-WEAK/1

A7UNARIAIANNUNNTRANTY

AR UM NN TY IUIUAIAUN druduiauauingningn
ISV 0 0
EAA 0 0
ECC 0 0




247

;119199 5.23 agtluanimagauaeslilsunsunisaedudngdos ST-WEAK/ (sie)

ECN 0 0
ERR 25 3
EMD 0 0
EMF 0 0
ELL 2 2
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 2 2
AIS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
ASI| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
XMF 0 0
XMT 0 0
XTF 0 0
dgUuan1snaaag
RUAUTILA U IV A 29 (ﬁQLLmuﬁVTywm) 7 (ﬁfJLLmuﬁﬁgﬂﬁﬁm)
lanldlunisnasay 164 U 2.73 U7
UUUNUNTU 24.14 %




F11919% 5.23 agtluanimaaaueslilsunsunisaeduiidos ST-WEAK/ (sie)

248

dssANBNINURINTUNAFAL

42.24 %

5.5.15 Nan1meadaullsuninnisaassonisviasiian 1aldnsmnagaanlumnisad

5.6 wazlAnara9n19Meaadluniei 5.24 TaaldanagatinARqwmduLLL ST-WEAK/1

F1379% 5.24 aguuanismagevvedidsunsunisaessianisviesiiension ST-WEAK/1

A7UNARIAIAILHUNNTRANTY
AR IUNTRANTY UIUTILAUN drudufauauingnindn

ISV 0 0
EAA 0 0
ECC 0 0
ECN 0 0
ERR 30 2
EMD 0 0
EMF 0 0
ELL 2 0
EEU 0 0
ACI 0 0
AEL 0 0
AFP 0 0
AlE 2 2
AlS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
ASI 0 0
AWR 0 0
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F11919% 5.24 agtluanismeaauresiUsunsunisaasdanisviesiianfioe ST-WEAK/1 (sia)

XEE 0 0
XER 0 0
XMC 0 0
XMF 0 0
XMT 0 0
XTF 0 0
dgUnan1snaaag
FuauRuaunanan 34 (Raunusiiaae) 4 (Faunwiigningm)
lanfldlunisnasay 466 A7 7.77 W7
AZLUURUNTU 11.76 %
szANENINURINTUNARAL 12.75 %

5516 uan1ineaaullsunsuiinesaie 1aldnstinaganlun1sei 5.7 uay
18uar09n13Aaa4114AN9197 5.25 Tnald3anedatanio gLy ST-WEAK/1

F1379% 5.25 agLuanismaaeuaeslUsunsuiaAIfiaLaafog ST-WEAK/1

A7UnaraIRIANNUNNTHANTY
AR EIUNTHANTY RNUIUHIUAUT Frudufiauauingningn
ISV 0 0
EAA 12 10
ECC 0 0
ECN 10 4
ERR 25 5
EMD 0 0
EMF 0 0
ELL 3 1
EEU 0 0
ACI 0 0
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;119199 5.25 agtluanimagauaeslisunssiinAfaiausion ST-WEAK/ (sia)

AEL

0

AFP

AlE

AlS

AJC

APA

APM

ASF

AS|

AWR

XEE

XER

XMC

XMF

XMT

ol oo|jlo|l ol ojlo|l o ojlo|lo| ol o] o] o©

XTF

0

ojl ol ol o ol ool o|lo|lo|lojlo|] ol o] ol o

dgUnan1snnaag

FTUIUNILAUNNIUNA

50 (HLAUNNIUNA)

20 (Howpwingnindm)

LA LG L UN1SNAFaL

9 U

0.15 U

SUUBUNINTY

40.00 %

UgLANENNUARINTUNARAL

38.00 %

5517 uan1magaaullannsurianideand aldnsainasaslumnisen 5.8 uay

18uara9n13Aaa4114A19197 5.26 TaaldianaaauiaR gLl ST-WEAK/1
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F11999% 5.26 ag1luansmagauaealilsunsuAinasaedfion ST-WEAK/ (sia)

A7UNAaTRIAIANHUNNTRANTY
AR EIUNTHANTY RNUIUHIUAUN drudufauauingningn

ISV 0 0
EAA 68 54
ECC 13 13
ECN 48 48
ERR 0 0
EMD 0 0
EMF 0 0
ELL 0 0
EEU 2 2
ACI 0 0
AEL 0 0
AFP 0 0
AlE 0 0
AlS 0 0
AJC 0 0
APA 0 0
APM 0 0
ASF 0 0
AS| 0 0
AWR 0 0
XEE 0 0
XER 0 0
XMC 0 0
XMF 0 0
XMT 0 0




252

A13799 5.26 mg‘ﬂN@mﬁnmmmmiﬂmqumﬁ’]ﬁmmﬁfm ST-WEAK/1 (58)

XTF 0 0
dgUaan1snaang
RUAUTILAUTTIVN A 131 (ﬁfJLL[ﬁluﬁﬁ%\‘iW\lﬁ) 117 (ﬁfJLLmuﬁﬁqﬂﬁﬁm)
Ak lunsnagay 40 79 0.67 W
AZLUUNINTU 89.31 %
1sEANBNINURINTUNARAL 66.41 %

5.5.18 nan1nagauldsunsnludsdagdudn Bldnstinagaulun1sef 5.9 Lay

18ua199n719Aaa911uA1397 5.27 Ine i anedatinAaRamadunsy ST-WEAK/1

S 4

F1979% 5.27 agiuanimaasuvesilsunsnludsaaduinfion ST-WEAK/1

A7UNARIAIANUUNNTHANTY

AL UNTNANTY RNUIURIUAUT uruRauaunngningn
ISV 0 0
EAA 8 8
ECC 0 0
ECN 38 37
ERR 90 9
EMD 2 0
EMF 1 1
ELL 10 1
EEU 2 2
ACI 0 0
AEL 0 0
AFP 0 0
AlE 4 4
AlS 0 0
AJC 1 1
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;13199 5.27 agtluanismeaeunesiusunsuludsmadudnfioeg ST-WEAK/1 (sie)

APA 3 3

APM

w

ASF

AS|

AWR

XEE

XER

XMC

XMF

Ol o]l ol o] ol oo o w

XMT

ol ol ol ool ol o] o| ©

XTF 0

dgUuan1snaaag

o a e 5 a 3 a | o o
AMUAUNILAVNNEIUNNA 162 (RILARANIUNA) 69 (mumuﬁﬁgﬂm%)

LA L LN NAFaL 95 U7 1.58 U

AZWWUNINTU 42.59 %

dszANBNINURINTUNARAL 32.10 %

5.5.19 nan1magaullsunsuvnginrasaiuiasy daldnstinagaslunnsnei 5.1
uazlFuaniImagausin1 9N 5.28 Inald3aneaatinAaNamdunsy BB-WEAK

F1979% 5.28 @giluannmaasureslisunsumnaiingeauinaenson BB-WEAK

A7UnARIAIAHUNNTRANTY
AR UM NN TY IUIUAIAUN druduiauauingningn
ISV 114 64
EAA 60 6
ECC 0 0
ECN 12 0
ERR 120 21
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;119199 5.28 agtluanimagaueslisunsuaiinaedanianuios BB-WEAK (sie)

EMD 0 0
EMF 0 0
ELL 19 11
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TRARILNFILATIZIILIL EX-WEAK/1

ARFIAIUNILAUNTONANEA (%) VDI EX-WEAK/
Tdsunsa 2
Identifier Expression Activity Exception
NS TRARNUREN 5.26% 15.64% 0% 0%
AYNANITOEN 0% 43.64% 0% 0%
e 0% 20% 0% 0%
LATRIAALAL 100% 77.62% 0% 0%
nsdafuA 0% 18.52% 0% 0%
nMsanIsiadiien 0% 6.25% 0% 0%
NNSLANSIUIY 0% 40% 0% 0%
NISUIANNIAIADY 0% 86.26% 0% 0%
TudsTaduin 0% 36.42% 0% 0%
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FRARILNTILATIZILIL ST-WEAK/1

ARTIAUTIAUNTIONTNAR (%) UBI ST-WEAK/1
Tilsunsa =
Identifier Expression Activity Exception
msmmﬁﬂmum?}i‘ﬂu 22.81% 62.08% 100% 0%
AYNANISNEN 0% 50.91% 100% 0%
LaiLau 0% 20% 100% 0%
\ATRIAALAY 100% 77.61% 100% 0%
nsdaRuA 0% 18.52% 100% 0%
nsansmviaiian 0% 6.25% 100% 0%
nsLRaEIUI 0% 40.00% 0% 0%
NFWIANIAIRDY 0% 89.31% 0% 0%
"lué’ﬁ?nauﬁ'\ 0% 38.41% 100% 0%
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TRARIEINITIATIZA LU BB-WEAK

ANTFIURIMAUNTIONTIER (%) B9 BB-WEAK
Tdsunsa =
Identifier Expression Activity Exception

nsMNTRARINUAEN | 56.14% 18.00% 100% 0%
aYNANSNEN 0% 43.64% 100% 100%
lailan 0% 20.00% 100% 100%
LATRIAALAL 100% 77.61% 100% 0%
N53aRUAN 0% 18.52% 100% 100%
nnsanssaiadiien 0% 6.25% 100% 100%
NSLANAIUIY 0% 40.00% 100% 0%
NTUIANNIRIRD 0% 86.26% 100% 0%
TudsTaRuAn 0% 36.42% 100% 100%
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FRARILNFILATIZILIL EX-WEAK/1
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v
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9 4

ARFIAIUNIUAUNTIEIAIRE (%) 1B EX-WEAK/1
Tilsunsa =
Identifier Expression Activity Exception
msmmﬁﬂmum?}i'ﬂu 94.74% 84.36% 0% 0%
AYNANISNEN 0% 56.36% 0% 0%
LaiLau 0% 80.00% 0% 0%
LATRIAALATL 0% 22.39% 0% 0%
nsdaRuA 0% 81.48% 0% 0%
nsansmviaiian 0% 93.75% 0% 0%
nsLRaEIUI 0% 60.00% 0% 0%
NFWIANNIAIRDY 0% 13.74% 0% 0%
ludsdaduin 0% 63.58% 0% 0%
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FRARIEINITIATIZAULL ST-WEAK/1

v
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ARFIAIURILAUNTIE RIS (%) R ST-WEAK/1
T1lsunsu -
Identifier Expression Activity Exception
nsMNTRARINUAEN | 77.19% 37.91% 0% 0%
aYNANSNEN 0% 49.09% 0% 0%
lafiau 0% 80% 0% 0%
\ATRIAALAT 0% 22.39% 0% 0%
nsdafuA 0% 81.48% 0% 0%
nnsanssaiadiien 0% 93.75% 0% 0%
NS ANAIUIY 0% 60.00% 0% 0%
NTUIANNIRIRD 0% 10.69% 0% 0%
TudsTaRuAn 0% 61.59% 0% 0%
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ANSNEIURILAUNI TSRS (%) UB9 BB-WEAK
Tilsunsa =
Identifier Expression Activity Exception

msuwﬁﬂmumﬁﬂu 43.86% 82.00% 0% 0%
AYNANISNEN 0% 56.36% 0% 0%
LaiLau 0% 80.00% 0% 0%
LATRIAALAY 0% 22.39% 0% 100%
nsdaRuA 0% 81.48% 0% 0%
nsansmviaiian 0% 93.75% 0% 0%
nsLRaEIUI 0% 60.00% 0% 0%
NFWIANIAIRDY 0% 13.74% 0% 0%
Tudsdaduin 0% 63.58% 0% 0%
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dy a =X a :.// dll A dl % o d‘ = = a o o o
UNPATLNENINIAAFNLATENHAN 1 I Un 1 TN LIATaIHaNARE LI AN N T WA NTL

|
=

o a = dl dl A Y o o’/l 1 | ! A a ai//

AULLUAELDALILNG TalATasHan MWmunkaziiaantili 4 491 Aa N195AFSIUIULNINATEN
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191 NIAAAIANINUIARANT LE IUNIWBUNLATANH A NITAARILATANLINITALLAY

o ~ 9 A o e A P
LATRNLTENAIRATIING LL@gﬂquﬂl’ﬂH@WL']ULsﬁ'ﬂiqsﬁLﬁ‘ﬂﬂjﬂj

2.1 N1SARAILUTILNTNAIEIRIN

wraaHanagauwuuIAlamdudnuiusuibiageaiinagnWmui o an114191
o ng// =S o [ % a ug// dl % o = ua/l [ % d”
rivRsanilufiesinsallsunsunimnanuia i lunswmun TneNduneusail
1) Waldsunsnduiusndigasudalui http://mww.oracle.com/technetwork/
javaljavase/downloads/index.ntml e ldAviinanauanldsunsu damseslenngeuld
A8 TT 1.6.30 AIAINT 2.1
2) AMNUUNTNIUAZREAIT18N171UTUN TR N1 18197 TR BAAZ L8 ST 1D
a o, dl [J [~ % = % o a on dl aa o [ Vv o
sruudfimnis mendusewdenliinssiussuudimnisluersesvares inwmui fae A9

a % o A ] 9 = P
NINN 9.2 Imﬁlﬁ]@\?ﬂ'ﬂllﬁ"]_l L\‘I'ﬂuvL"IJﬂfE]ULL@'JQQ@qM'}TﬂﬁqQIﬁ@mIﬂ?LmﬂJim

Java SE 6 Update 30 JDK JRE
This release includes performance improvements anig
bugfixes. Learn more #
/ JDK 6 Docs JRE 6 Docs
* Installation * Installation
Instructions Instructions
* ReadMe * ReadMe
* ReleazeMotes * ReleazeMotes
* Oracle * Oracle
License License
* Java SE * Java SE
Products Products
* Third Party * Third Party
Licenzes Licenses
* Cerified * Cerified
System System

Configurations Configurations

o~ o
NN 2.1 wianatuanllsinsunimianan
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3) wWannluanllsunsuiadandnazldwnasinsanminsalisunsnasly

|
[ %

A N dl
LATRINTD ANNTINN 2.3

Cwverview | Downloads Documentation Community || Technologies || Training

Java SE Downloads

Thank you for downloading this release of the Java™ Platform, Standard Edition Develapment Kit

(JOK™). The JDK is a development environment for building applications, applets, and components
using the Java programming language.

The JDK includes tools useful for developing and testing programs written in the Java programming

language and running on the Java™ platform.

Looking for the JavaFx 2.0 SDK?
The JavaFx 2.0 DK is available here

Java SE Development Kit 6 Update 30

You must accept the Oracle Binary Code Licen reement for Java SE to download this

software.
@ Decline License Agreement

Product | File Description File Size Download
Linux x36 77.07 MB # jdk-Bu30-linux-i586-rpm.bin
Linux x86 8133 MB # jdk-fu30-linux-iS86.bin
Linux x64 77.30 MB # jdk-Bu30-linux-xB4-rpm.bin
Linux x64 81.61MB #* jdk-6u30-linux-x&4.bin
Solaris x86 81.21MB # jdk-Gu30-solaris-i586.sh
Solaris x86 137.22 MB # jdk-6u30-solaris-i586 tar 7
Solaris SPARC B6.18 MB # jdk-Gu30-solaris-sparc.sh
Solaris SPARC 141.69 MB # jdk-Bu30-solaris-sparctar?
Solaris SPARC G4-bit 1224 MB # jdk-Fu30-solaris-sparcyd.sh
Solaris SPARC 64-bit 1558 MB # jdk-Gu30-solaris-sparcvd.tar.?
Solaris x64 850 MB # jdk-Bu30-solaris-x64.5h
Solaris xG4 12.27 MB_# jdk T g

Windows x86 ¥ [dk-6u30-windows-i586.exe
Windows xG4 69.58 MB * (dk-Gu30-windows-xG64.exe

it 2.2 vl tvanidsunsnanaimuszuulfumnas

| £ jdk-6u29-windows-i586.exe 23/10/54 14:56 Application 78,658 KB
| £ jdk-6u29-windows-xb4.exe 06,10/54 22:26 Application 69,031 KB
= 27/01/551506 Application 80,822 KB|

27/01/5515:05 Application 71,254 KB

| £ jdk-T-windows-i586.exe 14/12/54 11:20 Application 81,392 KB

o~ x G =
i 2.3 Tdsunsunnianaiaanluaniasadu
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4) AnuNIN1RAFAIIUsunsN A9 TaenNss LT ananildsuns e

a < o I~ @ Y S a &
Ansa Aan1wi 2.4 duuiihsuandasnnanissiainisiamllsunsy

s

ustom Setup

-
ﬁ' Java(Th) 5E Development Kit 6 Update 30 - Custom Setup u

lect the program features you want installed.

Select optional features to install from the list below. You can change your choice of features after
installation by using the Add/Remove Programs utility in the Control Panel

--------- Demos and Samples

Feature Description

JavalTM) 5E Development Kit &
|Ipdate 30, induding private JRE
6 Update 30, This will require

Source Code 300ME on your hard drive.
Public JRE

Install to:

C:\Program Files (x86)Javatjdk1.6.0_30

[ < Back ][ Mext = ] [ Cancel ]

AW 9.4 UHNANNIIFARITLTILNTNANHAR9

1 v v
5) WWanameldsunsunimianaadagu afusasldnivunansan sl

anmuanieanneay InaAanuand My Computer -> Properties -> Advances system
settings Az1l39nguiinsing Environment Variables 181 AINIWA 9.5 azutiaantily 2 dou

Aa User variables for -PC-Name- uaz System variables 91 User variables 19inat]u New...

o

v v
aztlsnguiinsing New User Variable aniiulifladiaya fan

- Variable name: JAVA_HOME

[ A
=

- Variable value: laisnnasniadasaldsunsunimiaianashl
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ot o = ]

|ser variables for panyaxbo

Variable Value e
GEROMIMO_HOME D:'geronimo 3.0 =
r B
” = [e— }
Edit User Variable - | 3 |
T e R —
Variable name: JAVA_HOME
Variable value: C:\Program Files{x86)Vavaljdk1.6.0_30
| ok || cancel
e
[TACPath C:\Program Files (%86 Lenovo pMocess ...
AMT_HOME D:\apache-ant-1.8.2
asl.log Destination=file
AXISZ2 HOME D:'\axis2-1.6.0 s

| mew.. || Edt. || Delete |

o J[ concel |

AN 9.5 UTN9FN9 Environment Variables

a1ntiulilf Variable name @@ Path udanatlu Edit... axdsanguiiisng ganny
2.6 TnailthaLiin %JAVA_HOME%/bin; lutes Variable value Aag a1ntiunm OK 1iunns

LATARUNITAARI L FLNTNANEHIRN
T

Variable name: Path /
e —
Variable value: 1Pluglp; 3eJava_HOME %G bin; _HOME®

o J[ concel |

NIWA 2.6 UtinFng Edit User Variable
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2.2 ﬂn’mtt’mﬁﬂummuﬂ’liﬁmuﬁ (Integrated Development Environment - IDE)

Tutlaqiiuaninupfenn 1 lunisimuiszuusiiee AninuianaieAelidnazily
amall vy aaruAa viralilaeFuasledidn linnsanidnusiléaanldasadlunng

wawlasannaualdsunsuldlunjunn ldfesdinns arunsofamsdanduiuiminls

v v
(% o

i Yo :// % a = 1 =
uazluiAn1dans Ingdusianunisinsadsasa s

1) Waldsunsudutusndimasinaliduiinaiqlvanlidsunsuanadl
http://www.eclipse.org/downloads/ 1a9aAalna waza1ainanllsunsu Eclipse IDE

for Java EE Developers AInINT 4.1

1 1 v
2) wWamaluanldsunsuigdaBauses axlfanansdUaanIng 4.2 anntiumn

nngaansdUinatinTUsunsnaanun ldenn

Eclipse Downloads

Packages Developer Bu Projects

Compare Packoges Odder Wersions Eclipse Indigo (3.7.1) Packages r m
Eclipse IDE for Java Developers, 125 ua Windaws 32 Dil
Downioaded 3142183 Tmes  Deinily Windows 64 Bt
Eclipse IDE for Java EE Developers, 212 ne p— Windowrs 32 il

15 358 Times Deinils ‘Windows &4 Bil

' Eclipse Classic 3.7.1, 172 s Windaws 32 Bl

Dawnipased 1,281 158 Times Dieimils Otmer Devnboads Windows &I Bil

‘ SpringSource Tool Suite Peomtiadd Doimiosd
? Compléts IO for enlarpries Java, Spaeng, Grodvy, Grails and the Chowd.

im

@ Eclipse IDE for C/C++ Developers (includes Incubating components). 1 Windows 33 Rt

107 Wi Windaws &4 Hi
Dewnbaded 618,408 Tmea  Details

Eclipse IDE for JavaScript Web Developers. 110 Mo Windows 37 Rt

Dewnicaded I3 49 Tred Detuly Windiws &4 Bt

‘ Eclipse Modeling Tools. 271 e Windows 37 Bl

Dewnioaded 118.20 Trmes ChLaity Windiws &4 Bl

Winddws 37 Bl
Windawa B4 B

@i, Eclipse IDE for Java and Report Developers. 242 ua

Binl Downkeded 106,084 Tmes DeLaily

Windaws X7 Bl
Windorws &4 BR

Eclipse for RCP and RAP Developers 101 46

o Lrwniaded E1.0F Trmen Uelads

a Eclipse for Testers, 00 Mo

Dewnicaded 34,181 Temes L

Eclipse IDE for Parallel Application Developers (includes Incubating
components) 186 Me
Peramniinded X1, T8 Tirnes M imiin

5 Eclipse for Scout Developers, 175 M

Dewniaded 74 453 Trrei Detmdn

A9 2.7 et uanllsun sNa AR AN AT UTNWA WAL ALAYANT

Windows 17 Ra
Windows 54 B

Windows 17 Bl
Winddws B4 BR

Windawa 17 Ba
Windurws &4 Bl
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E eclipse-java-indige-5R1-wind2 zip 17/09/54 11:00 WinRAR ZIP archive 131154 KB
! 17/09/54 11:00 WinRARZIP archive 217181 KB
@ eclipse-php-helios-SR2-win32 zip 07/12/54 13:46 WinRAR ZIP archive 144 910 KB

eclipse-jee-indigo-SR1-wind2 zip

nni 2.8 Tsunsnamadlugtluuuienansdyl

3) "nailaldsunsndadtaunn senanwi 9.9 Tdsunsnazitlasaesdunnifluniinas
d” 1 o d‘ A :// o [~1 % a o’/l a .

N1INANUTRNN WH TN s RATaeNatiuanusiasmafaldsunsugsn (plug-in)

FalilsunsniadnenAeaRafaiNy Aa JBoss Tools 3.3 taldanunimmsuidsn

189919 B 5 e awaz BPEL Eclipse Designer wialdlun1saaniuunszuaunig

~ - T , o = A A A a o o o

Twa Tdunsud@snianiiazdaani i wmuATeslanaga AN Nt ud 1 1L

o a = Yo d”
ALLLIAE LB AL L‘W@iﬁﬂ’]ﬂﬂu

3.1) RassTsunsuLa®u JBoss Tools 3.3 Tnadunaunsiasslili Help
> Install New Software... f9n W 2.10 azdsnguiinsnengy v.11 mmfuﬂmﬂm
Add... aZIL@AINTNFNY Add Repository il ddnausail

- Name: Jboss Tools 3.3

- Locations: http://download.jboss.org/jbosstools/updates/development/indigo/

mmfuﬂmﬂu Ok Tdsunsuazfumssdalilsunsuidiu ielfun
AzuAAIUTiANg fannil .12 ﬁqmuﬁﬂﬂ‘ﬂﬂmm‘um’%mﬁﬁmmaﬁmﬁaLLéﬁqnmﬂqm Next
> Tsunsuazuaneuniiisineuananssazipanaesidsunsusiie ﬁ@:qnﬁmrﬁ%@u&’qfw@n
Next > tiefnseltsunsa seaunssialusunssBadufinsslusunss JBoss Tools 3.3

Feutatazauntingnalii Restart Now



—eclipse

INDIGO

Loading Workbench

lip

AW 2.9 wisnallsunsnamad

ect Run Window

| -

JBoss Central | i vl [ i% a
Welcome

(0_ l
o2 3

Help Contents

o)

Search

Dynamic Help

Key Assist.., Ctrl+Shift+L
Tips and Tricks...
Report Bug or Enhancement...

Cheat Sheets...

P

Project Examples...

Report Problem /
Red Hat Web Site

Ch
Install New Software...

Eclipse TV

About Eclipse

NN 2.10 wyRAnAITUsunsNeEy
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Available Software

Select a site or enter the location of a site,

Work with:  type or select a site

| type filter text

Mame Version
[71(@) Thereis no site selected.

Narne: JBoss Tools 3.3|

Location: iload jboss.org/jbosstools/updates/development/indi

(%] Duplicate location

@

SelectAll | [ DeselectAll |

Details

Show only the latest versions of available software Hide iterns that are already installed
Group items by category What is already installed?

Show only software applicable to target environment

Contact all update sites during install to find required software

@ Finish

|

Cancel

AW 2,11 Basalilsunsuigsy JBoss Tools 3.3




(&) Instal SR~

Available Software
Check the items that you wish to install.

Work with:  http://download jboss.org/jbosstools/updates/development/indigo/ - Add... F

Find more software by working with the "Available Software Sites” preferences.

[ type filter text Sy, |

I — "L 1

MName / I Version
(00 Abridged JBoss Tools 3.3

B

[> (00 JBoss Application Development

[> (00 JBoss Business Intelligence, Reporting and Charting
P 000 JBoss Cloud Development Tools
B
[»
[»

C

(00 JBoss Data Services
000 JBoss Maven Support
(00 JBoss Web and Java EE Development

Select All | | Deselect All 39 items selected

Details

Show only the latest versions of available software | Hide items that are already installed

©

Contact all update sites during install to find required software

[¥] Group iterns by category at is already installed?

Show only software applicable to target environment

@ [ <Back |[kNm> ][ Finish || Caneel

A 2.12 wiisnesenisilsunsuddnees JBoss Tools 3.3
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e e

Install Details

1 (@) Your original request has been modified. See the details.

o

Mame

@ Forge Tools

@ FreeMarker IDE

@ Hibernate Tools

L§* JBoss Archives Tools

@ JBoss Central

@ JBoss Central Community

Lt JBoss JAX-RS Tools

@ JBoss Maven CDI Configurator
L§* JBoss Maven Hibemate Configurator
@ JBoss Maven Integration

@ JBoss Maven JAX-RS Configurator
@ JBoss Maven JSF Configurater

@ JBoss Maven Portlet Configurator
Lt JBoss Maven Project Examples
@ JBoss Maven Seam Integration
@ JBoss OpenShift Express Tools

@ JBoss Portlet

@ JBoss Runtime AS Detector

Lj* JBoss Runtime Detection Core
@ JBoss Runtime Seam Detector

@ Context and Dependency Injection Tools

Version

1.2.0:20111208-22...
1.0.0v20111208-21..,
1.2.0~20111208-21...
3.4.0720111213-19...
3.21~20111208-21...
1.0.0,720111213-16...
1.0.0,20111213-16..,
1.2.2520111213-15...
1.3.0720111209-05...
1.3.0~20111209-05...
1.3.0720111209-05...
1.3.0720111209-05..,
1.2.0~20111209-05...
1.3.0720111209-05...
1.3.0~20111209-05...
1.3.0720111209-05...
2.3.0v20111213-14..,
1.2.0~20111207-16...
1.3.0v20111208-16...
1.3.0~20111208-16...
1.3.0720111208-16...

»

Id

org.jboss.teols.cdifeature feature.group
org.jboss.tools.forgefeature feature.group
org,jboss.ide.eclipse.freemarker featurefe..,
org.hibernate.eclipse.feature feature.group
org.jboss.ide.eclipse.archives featurefeatu... |
org.jboss.tools.central feature. feature.group 3
org,jboss.teols.community.central feature..,
org,jboss.teols.wsjaxrs.feature feature.gro...
org.jboss.teols.maven.cdi feature feature....
org,jboss.tecls.maven.hibernate.feature fe...
org.jboss.teols.maven feature.feature.group —
org,jboss.tools.maven jaxrs.feature feature...
org,jboss.teols.maven jsf feature.feature.g...
org.jboss.teols.maven.portlet. feature feat...
org.jboss.tools.maven.preject.examples.fe..
org.jboss.teols.maven.seam feature.featur...
org,jboss.tools.openshift.express.feature.f..
org.jboss.teols.portlet.feature.feature.group
org.jboss.teols.runtime.as.detector.feature...
org.jboss.tools.runtime.core feature.featur...
org.jboss.teols.runtime.seam.detector.feat...

4

L1}

| »

Size: Unknown
Details

Your eriginal request has been modified.

"Context and Dependency Injection Tools" is already installed, so an update will be performed instead.
"FreeMarker IDE" is already installed, so an update will be performed instead.
"Hibernate Tools" is already installed, so an update will be performed instead.

< Back ]r*mm > |

1 v
PN .13 UTFANNLaZIBEANITRAGAILITILNTN JBoss Tools 3.3
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v
a o

3.2) Amafeldsunsu BPEL Eclipse Designer Ltiuanldsunsuiinnlii
TNV UIEINITNAANLLUNTZUABANITINA LI 83U TaadunauniIsRnfsasiiauiu
JBOss Tools 3.3 1uAa Help -> Install New Software... %ﬁ?’mguﬁ’]rﬁhﬁumlﬁﬂmﬁ

Add... WeRnsaldsunssdinlnelddonanumsil
Name: BPEL
Location: http://download.eclipse.org/bpel/update-site/

AL 1BAIN WA 1,14 anniiudunauniiasellsunsnasiuiausiunig

v
a o

Ammallsunss JBoss Tools 3.3

CERetws oo S ST
Available Software H
@

Check the iterns that you wish to install.

Work with:  BPEL - http://download.eclipse.org/bpel/update-site/ - Add...
Find more software by working with the "Available Software Sites” preferences.

type filter text

Mame Version

3 (00 Eclipse BPEL Designer Mightly Build Update Site

Select All ] [ Deselect All 2 itemns selected
Details
s
["] Show only the latest versions of available software [] Hide items that are already installed
Group items by category What is already installed?

[] Show only software applicable to target environment
Contact all update sites during install to find required software

@ < Back Next > Finish

1 v
AN 2.14 winsnensRAmsallsinsa BPEL Eclipse Designer



308

 wanenn:  lunisssudansiunasasianadatialowmdudniusuidagealing
:/I dl o :; a a a v o va
i WesanTdsunsuninensaainnaasidsunsuanad Iigninnualin
. wo A4 4y o4 a2 4 2 Y
ninensliA1nils ediniasAnsaldounsnau] NNl
llsunsuanadfazunniu M ldnuninansnnaullfaauazaranili
TUsunsnamddu AuninansiiuAINnIuua BB YA AeiuafaazLiin
ileyvn Error: Java heap space 1uld aatiunisufilasiaadiuninansli

Tsunsuapdtainnn 1 lFnnnai

WauhlatTyursenataaniudedduslaldsunsy Taeldflusunsuanay
ECLIPSE_HOME Milulasnneseesandd anniduitlaenans eclipse.ini A9 2.15
dl a dg’ ¥ o dl o 3
WaltlalenansiuniaruansdiamuasnIng 1.16  tnasnainnsnnivuniayates

MinPermSize Az MaxPermSize aliililsunsuiunsngnslduiniiu

Marme Date modified Type Size
. configuration 31/01/55 00:17 File folder
. dropins 15/09/54 22:17 File folder
| features 31/01/55 00:15 File folder
| p2 15/09/54 22:16 File folder
J plugins 31/01/55 00:15 File folder
| readme 15/09/54 22:17 File folder
|| .eclipseproduct 29/07/53 10:36 ECLIPSEPRODULCT... 1 KB
|&| artifacts.xml 31/01/55 00:15 AML Document 354 KB
= eclipse.exe 21/03/54 16:05 Application 52 KB
31/01/55 0015 TR T w— 1KB
[ eclipsec.exe 21/03/54 16:05 Application 24 KB
] epl-v10.html 25/02/48 18:53 Chrome HTML Dao... 17 KB
& notice.html 04/02/54 15:39 Chrome HTML Do... 9 KB

AW 2,15 nsuA laninansaaalldsunsuanadl
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-startup

plugins/org.eclipse.equinox.launcher_1.2.0.v20110502.jar
--launcher.library
plugins/org.eclipse.equinox.launcher.win32.win32.x86_1.1.100.v20110502
-product

org.eclipse.epp.package.jee.product

--launcher.defaultAction

openFile

,/4TEUFEEEP.XXMaXPerm51z

--launcher.
openFile
-vmargs

-Dos e uirefiizizfﬁiign=1.5

<Xmx1024m

A = . .
NN 1.16 TIALLALAARILBNANT eclipse.ini

a <& = a [ = a
2.3 NIFAAMAILATANLSNITIILLAZLATANLUSTNIRNALILNG

b4
v Aac

Tudnuilazaiunananidinfad snnasasazitsaaniflunisfnfaesadtzniaiy

(Web Server) wazipsadilszaaanading (BPEL Engine)
2.3.1  LA9R9LENITAL

dl a < :/I [~ v dl U dl A =l a o
g AN s URTuan NI AR auN IHATaI N NAZa LA ARNTUAIN1TD
N9uld Telunasmansiuivainuanaaieldanaziili a1 nauLaAn NaNANT LanaLA

o a c A a o a6 ] & ] dl a r.:;dlaza
TU @5 Nas vralaued wanatadu @swnes tusu waAsesusnsiunlgiiu

A 1

ANNUAFaNN1INU AR anARaLA AR T UYL WnAde I aan NI nauwAn

Wasannawaananslilugiiin uaraauAueafuAsestsnisiuaiiod uazdrasianisld

v
(%

09; a IS dy
1 TaedunaunITRaFIN qm91ﬂu

1) Dlaldsunsuduiusndiaasuaalifma http:/tomeat.apache.org/

! 1 ! v
download-70.cgi tWan1aManLATaNFNI9EYU aelaqiiuennig nexuantiuinainuais

a3t Inanedduilaqiiliedninesdu 7.0.25 AN WA 9.17 1 Binary Distributions

u

1 v 1
Core Mnganaluasuuudl iwasqivaniaiaduaz lfanans san1ng .18
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Please see the README file for packaging information. [t explains what every distribution contains.

Binary Distributions

* Core:

tar.gz (pep, md5)
32-bit Windows zip (pgp. mdS)
64-bit Windows zip (pgp, md5)
64-bit Itaninm Windows zip (pgp. mdS)
32-bit'64-bit Windows Service Installer (pgp, mdS)
¢ Full documentation:
© tar.gz (pgp. mdS)
* Deplover:
© zip (pgp. md5)
° tar.gz (pgp. mds)
* Extras:
o JWVX Remote jar (pgp, mdS)
o Web services jar (pgp, md5)
o JULI adapters jar (pgp. mdS)
o JULI logd] jar (pgp, mdS)
* Embedded:
© tar.gz (pgp. mdS)
© zip (pgp. mdS)

L= =« T = T =

A 2.17 niinaana lUaALATEILENN T LA NN AN LA

Q apache-tomcat-6.0.33.zip 271/11/54 15:07 ‘WinRAR ZIP archive 6,760 KB
@ apache-tomcat-6.0.35.zip 19/12/54 18:06 WinRAR ZIP archive 6,925 KB
@ apache-tomcat-7.0.21.zip 07/09/54 09:16 WinRAR ZIP archive 7,663 KB
@ apache-tomcat-7.0.22.zip 28/09/54 02:43 WinRAR ZIP archive 7,669 KB
Q apache-tomcat-7.0.23.zip 271/11/54 15:07 ‘WinRAR ZIP archive 1715KB
|§ apache-tomcat-7.0.25.zip 22/01/55 09:07 WinRAR ZIP archive 1,778 KB
1 1 1 v
= A a < ] A @ a
A9 .18 1ATBILITNNTILAINENANLANINE AR IaALAFA A
v 1
o o a A a o 4 o
2) naganuuAateenatstliiefnmallsunss 1v1deellnivun

'
o A

v

AN1NwIAGaNTasaL3 (Environment Variables) aannanaluludauaaanisinsalilsunsu

A1a171 Insidaanivunfawlsda (Variable name) il CATALINA_HOME 49UAN199517

wtlsaznnuuailulalEennesrasa NN AN LAy

3) NARDLLATAILENNTA U A1N90 W ulaiald Taaldlaennes

284NN ANWAN CATALINA_HOME/bin  suviamdniandns startup.bat tHa@sniaes

anninasadu nnaatatdsunsuiuiusdiresuialdnas nttp:/ocalhost:8080/ v

http://127.0.0.1:8080/ £iN111s15la5UAAIUTINABAININT 9.19 LAAIIINIIRARAIASAANT O]
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Home Documentation Cﬂnngurahnn Exam FHES. Wikl MEIlll’!g Lists Find Help

Apache Tomcat/7.0.25 ™ Apache Software Foundation

hitp://www.apache.org/

Recommended Reading: Server Status
Security Considerations HOW-TOQ —

Manager App
Manager Application HOW-TO
: . Hast M
Clustering/Session Replication HOW-TO Cdieistonsine. I
Developer Quick Start
Tomeat Selup Bealms & AL Sarviet Exampies Ssrviet Specifications
Eima Walb Appiication JREC Datadeurced 5P Example Temeal Yarslens
Managing Tomcat Documentation Getting Help
For securty, ccess 1 )¢ MANAGN WEDAGH = Tomeat 7.0 Documentation EAGQ and Mailing Lists
resincted Lisers are defired n W The foliwsg misdng ksts are avalable
FCATALINA WOME/ conf/ ComoNt -useTs , xul
In Tormes 7.0 the manager apphcaton Tdm:aﬂ'ﬁki Iinpoatass annoenoemenis -Ef: FheD, MUY
5 wpll between diflerenl iieds  Riipd more Findd addonal inportant ¢onfiguason nformabon vuliarability notificagions. [Low voluma)
1
uptrisoerC st soache org
Eﬂ!ﬂ‘ﬁlﬂ HQW! ECATALIINA_NOME/ RUBNING . T Lizar supgan wd dacuyion
Migration Guide Lo Llhnglaenans e R R
Tomea T 9 Jpaliocs Dhervatopurarnd makng sl inclading comumst masags
Security Motices : g
pmeat 78 598 Faposkon

dl ¥ ! dl o a0 |- %
NN 2.19 BUNRRAWIINANLANLNATUITINIAS

.32  1AFa9L9TNIANATING

=~ = v o gy A Y ' Y
wirastszaaanatinaludaqiiuiuailiinenlduainvane e uimeaiy
dl a (=3 1 o s 1 1 (=3 = o a @ a 1
LATANUTNNTIIULTUNU AARENLTU LQU@LV\IH?‘H@\?1@UL@S~I ’ﬂﬂ?’]Lﬂ@L‘ﬂ’&I‘ﬂL’ﬂQW waza1nile
aa @ % dl a a o‘dyydl 1 aal dl v a aa/’ 1
Aa Lilusu stLu'WlﬁF;I’]uwuﬁuVLﬂL@'ﬂﬂ@WW’]Lﬁtﬂﬂ’ﬂ LUANARTNUIUIALANANTUREL FARNIIE WAL

v

N q Y A a @ v NV B ~ o o o
1NNﬂW1"H@’1ﬂLWNLI§IN Wlum Sluﬂ?r]_lquﬂq?mﬂmﬂLﬂ?‘ﬂ\‘iﬂﬁ‘?éllqa“@‘]_lLW@NTHW@N N2

1) Tlaldsunsuduiusdmasiva lduiinanauanrsedtszuianail

1
=

\WAY http://ode.apache.org/getting-ode.html G4 luilaqiiiainiidlandatiinaidu 1.3.5
@anm1aluan?l WAR Distribution 1@n@19%8 apache-ode-1.3.5.zip AININT 2.20 1HBANY

Mangdaaduazliienansdl fan1ng .21
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Releases

The latest stable release is Apache ODE 1.3.5. We also have a beta release of our
experimental 2.0 release for testing and evaluation. All the built artifacts are available in a

MavenZ2 repository.

Note: when downloading from a mirror please check the md5sum and verify the GpenPGP
compatible signature from the main Apache site. Links are provided above (next to the
release download link). This KEYS file contains the public keys used for signing releases. It
is recommended that (when possible) a web of trust is used to confirm the identity of
these keys. For more information, please see the Apache Release FAQ.

1.3.5

Apache ODE 1.3.5 includes about 30 bug fixes and performance improvements. The
performance improvements affect XPath 2.0 processing in <assign> activities or transition
conditions and makes it up to 10 times faster than ODE 1.3.4. See the changelog for a

complete list. No migration is necessary from 1.3.4.

Description Files Signatures
@rihutiun apache-ode-war-1.3.5.zip pgp mds sha

JBI Distribution apache-ode-jbi-1.3.5.zip pgp md3 shal
Source Distribution | apache-ode-sources-1.3.5.zip | pgp mdS shal

= [ - =
NI 12.20 utiaanaluasipraslszunanaiing

B apache-ode-jbi-1352ip 15/02/54 14:28 WinRARZIP archive 30413 KB
@ apache-ode-sources-1.3.5zip 25/08/54 14:23 WinRAR ZIP archive 6,126 KB
|E apache-ode-war-1.3.5.zip 15/02/54 14:25 WinRAR ZIP archive 38,749 KB

= ~ = = G =
NN 9.21 irrasilezananaiiinalianalvaniaiadu

2) AT LANALAUNALINIANATT ode.war AININT 9.22  lus
dl = [~1 A o (3 a o o dl dl v v

WAralszraanalnanaNe U LA LLANA LATUAI NI TIRBIN1FaNTINLIAGaNTUNNS
o % :j =® o (<1 v o/ Dd‘ 1 dl £
Nussiuasanilufieesdnaantandns odewar  bllANa w1 dinenwaniine 1d
wrastszananadinadnunsnnneuwls Inainanansld8n CATALINA_HOME/wabapps
9N 2.23 antiininisfuerastaniniulsesuibananienadns startup.bat lulasnne
3 CATALINA_HOME/bin  1Hateseat3n s ufudndamalsiasesdszuqanaiinaly

sUuuulasnnes Asnnwd 9.23
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L. bin 31/01/54 07:11 File folder

. examples 31/01/54 07:11 File folder

i lib 31/01/54 0711 File folder

. sql 31/01/54 07:11 File folder
|| LICENSE 31/01/54 07:11 File 11 KB
L1 NOTICE 31/01/54 07:11 File 10 KB
| | odewar 31/01/54 07:11 WAR File 21,856 KB
|| README 31/01/54 07:11 File 2KB
|| RELEASE_MNOTES 31/01/54 07:11 File 4 KB

A ~ ~
NINN 2.22 L@ﬂ@qﬁ‘ﬂqﬁliulﬂﬁ"ﬂ\?ﬂﬁ‘zNQ@N@ULW@

. docs 21/11/54 02:38 File folder

. examples /11/54 0238 File folder

. host-manager @11—’54 02:38 File folder

b managz’.,// F11/54 02:38 File folder

. ode - 31/01/5514:36 File folder

.. ROOT @ 21/11/54 02:38 File folder

L WeMuTe 29/01/55 15:42 File folder
W 31/01/54 07:11 WAR File 27.856 KB

,;, WeMuTe.war 29/01/55 15:41 WVAR File 42,601 KB

AW 9.23 N13RARAILATANLT TN ANATIINALUANTNILTNANLAN

3) NARAULATALATadLszHaNATIINATIN g1 1wl Fvizaly Taelal

Alasnnesresainidnanuan CATALINA_ HOME/bin Autdamantenans startup.bat vie

v 1
@5 Nasan1iniadadu nani9ttdaldsunsutduiusndigasusaldnac

u

http://localhost:8080/ode/ 5@ http://127.0.0.1:8080/0de &1tUT13LTBFLAAINTINARAININ

1 9.24 wandNIRRGIATIANY DI
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Apache ODE

[ Homo |
Apache ODE

Summary of Instances

Total Number of Processes in the System: 7 Total Number of Instances in the System: 6

B active

" Ceenplatad
Termmaled

0 Errer
Faded

W suspended

A o = ~
DINN 224 NHIRDUBILATDIUTZNIANALLNG

= gaa2geed  Hrluesesianwmuinaiinisldiwesn 8080 atf azinlildannsnleu

-dl a @ ] o KX o | 4 = 1 o Aﬂl
LATANLITNITIILDINWILTNEN LLﬁVI1 AR iuAaslaguA1IRINe AN

Re v

1910l i ULATe9LEN 1715 UFANTUANE1TLINAN A7 T ULATa T Hq AN A

=

faeine i linednTuiu (port conflict) wazenailyminisliauan 14

antymasnatnauisauilalaauiseaniilu 2 dou Aa wilanikrestEnigiy

P = o
LA LLﬂi?JVILﬂ?@\?ﬂ?ﬁNQ@ULW@ AN
dl a [~3
1) LATRILITNFIAL

Tnadaaldldufluanans serverxml lulasnnes CATALINA_HOME/conf
dl a d’l o dl ] aa L = aa L
Wellaendnstuun Aanini 2.25 Tudiuaesaaiuus Connector aviiuamyistas port agl

Windlafluanaunlyld 8080
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<!—— A "Connector"™ represents an endpoint by which requests are received
and responses are returned. Documentation at
Java HTTP Connector: fdocs/config/http.html (blocking & non-blocking)
Java LJP Connector: /docs/config/ajp.html

APR (HTTE/LJP) Connector: fdogs/apr.html
Define a non-55L HTTE/1 onnector on port 5080
-

<Connector pord="8080" protocol="HTTPF/1.1"
connectionTimeout="20000"
redirectPorc="8443" />

<l—— & "Connector"™ using the shared thread pool-->

<Connector executor="tomcatThreadPool™
port="8080" protocol="HTTE/1.1"
connectionTimeout="20000"
redirectPorc="8443" />

.ﬂ’]‘Wﬁ 2.25 ﬂ’]?LLﬁth@%ﬁ]lu‘ﬂ’WW’]L‘I]I‘VI‘ﬂlILLﬂVIL‘ﬂﬂ’&’]? server.xm|

2) LA3a491 N ANATIING

Taafaaufilaiennn 3 1anans Ae fileuploadjsp  tulalsnnes
ODE_HOME/ 1Haitlaanan3iuun udounaslansmanini 1.26 waqilasuan 8080 tluan
P ] 2 . o i aa - . Aaa o 1
B 1ANANIFBN AR pmapiwsdl  AININA 2.27  JUBALNUF service  Haawuussas
soap:address i/asuAInein 8080 lurnaY uazianans deploy.wsdl @ag luBALNWA

soap:address WU AININA 2.28

if (off=et < bytes=.length) {
out .println {("Overflow Error Occurred!™):
relsed
if | !Ba=zegd.ishrrayByteBazesd (bytesz) ) {
byte[] encodedBytes = Base64.encodeBasegd (bytes);
String encodedString = new String|encodedBytes) ;

Options opts = new Options():

opts.setiAction ("http://www.apache.org/ode/deployapi/DeploymentPg
opts.setSoapVersionURTI (SO0AP12Constants.S0AP ENVELOPE NAMESPACH
opts.setProperty(Constants.Configuration.HITP METHCD,

Constants.Configuration.HTTP METHOD POST): @

opts.setTo(new EndpointReference ("http://localhd
A 2.26 uilanefaluirsestszunanana fileupload.jsp

Tvpe/deployRequest™);

Sproces=zes/DeploymentService™) )
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<service name="ProcessManagementService">

<port name="ProcessManagementPort" binding="jr=TPracessManagementBinding" >
<spap:address location="http://localhos{:8080/ogge processes/ProcessManagement" />
</porc>

</ service>
<zervice name="InstanceManagementService">

<port name="InstanceManagementPort" bindin ns: Mﬂagementiﬁj nding">
<soap:address location="http: //localhoe/processeS/Insta.ncel-fa.na.gement";"}
</port>
<fservice>»

A 2.27 whlanesnlumseadsutanadina pmapiwsdl

<gervice name="DeploymentService"> {/
<port name="DeploymentPort" binding="tns:D pding' >

ST
<spap:address location="http://localhb=st:8080/0de/processes/DeploymentService" />
</port>

</servicex
A 2.28 uiilanefalurreddseuaanading deploy.wsdl
Y a @ ca o 1%
2.4 Frudayaniiuigaiindan L4

lutaqiiuguieyanldvmunivsenaindusduinanuiananaene laddraziiy
PostgreSQL MySQL Oracle Microsoft SQL Server Apache Derby LL@S%W] F9luiInsen

A 4

HnusiilAinenldgiutieya Apache Derby et nAnfsinaazilullsunsuidngs

v ! v v
o v o

v
anunsndnsaaz g ulullsunsuarad s TeNdunaUNIIRAFIAIT

1) Daldsunsuiduiusdimesudqldnuiinima nttp:/db.apache.org/derby/
A niuaanyiuil Download aztsmnguiindussningd 2.29 Geilaqiiuazatniaaidu
10.8.2.2  liaenmnaluan 2 Lanans Aa derby_core_plugin_10.8.2.zip  WA%

derby_ui_doc_plugin_1.1.3.zip AN 2.30

2) WanmuananansBausesas lEena1369n WA 9.26 antiuaansdilann
Lﬁ'ﬂﬁﬁ?‘ﬂmﬂ@lu derby_core_plugin_10.8.2/plugins/...  Wwa¥ derby_ui_doc_plugin_1.1.3
/plugins/...  tnanarsiedluniwi 931 uwaza.32  WlEluldsunsudaddl

ECLIPSE_HOME/plugins/
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Distributions

Use the links below to download a distribution of Apache Derby. You should always verify the integrity of distribution files

You are currently using http:z//mirror.kapook.com/apache/. If you encounter a problem with this mirror, then please s
mirrors at the end of the list. See status =* of mirrors.

Other mirrors: | http://mirror_kapook.com/apache/ |Z|

There are four different distributions:

+ bin distribution - contains the documentation, javadoc, and jar files for Derby.

¢ lib distribution - contains only the jar files for Derby.

¢ lib-debug distribution - contains jar files for Derby with source line numbers.

+ src distribution - contains the Derby source tree at the point which the binaries were built.
db-derby-10.8.2.2-bin.zip [PGP =+] [MD 5 =]
db-derby-10.8.2.2-bin.tar.gz [PGP =] [MD5 =]

db-derby-10.8.2.2-lib.zip [PGP =] [MD5< /as}
db-derby-10.8.2.2-lib.tar.gz [PGP =] [ MDS =]

{e=n o]

db-derby-10.8.2.2-lib-debug.zip [PGP =] [MD5 G=»]
db-derby-10.8.2.2-lib-debug.tar.gz [PGP =*] [MDS =]

(RSN (R[] (RSN [N

db-derby-10.8.2.2-src.zip [PGP =+] [MDS G+ ]
db-derby-10.8.2.2-src.tar.gz [PGP =] [MD5 =] (Note that,

There are two separate Eclipse plugins for Derby:

o (o

to long filenames, you will need gnu tar to unravel this tz

¢ derby_core_plugin - provides the Derby jar file other plugins in Eclipse.
* derby_ui o= ides an Apach

rby core plugin 10.8.2.zip [PGP 3] [MD
erby ui doc plugin 1.1.3.7ip [PGP =+] [MDS

rby MNature in Eclipse for easy database application development.

Please note: plugins must be installed for full functionality. For information on installing and using the Derby plugins ft
plug-ins p age.
dl ¥ 1 a
NN .29 uthsineanalnaallsunsugsnaes Apache Derby
a derby_w_doc_plugm_lldop LS 14:00 W AR ZIF schnee 5% KE
adﬂlq_wr:_plugm_li'ﬂi.up UL/ 55 14 NmEAR ZIF sichive b Kb

A1 2.30 endsTLeeelisunsnigsn Apache Derby iHannqiuaniasadi

| org.apache.derby.core 10.8.2 10/10/54 21:57 File folder

derby. core, plugin. 10:8.2/plugins/...

A 2.31 lnansnia i derby_core_plugin_10.8.2/plugins

. org.apache.derby.plugindec 11.3 20/01/54 20:50 File folder
. org.apache.derby.ui 1.1.3 20/01/54 20:50 File folder

derby. wi. plugin. 1.1.3{plugins...

NN 2.32 lndnsnnelu derby_ui-plugin_1.1.3/plugins
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dl e = a = dl dl $% a A
WaaninldsuninanatiaannlaseeunigfAesnis ARNTANLAaN Apache

Derby -> Add Apache Derby nature A9 2.33

% &

G E\‘ E’

e

New

Go Into

Open in New Window
Open Type Hierarchy

Show In

Copy
Copy Qualified Name

Paste
Delete

Remove from Context
Build Path
Source

Refactor

Impeort...
Export...

Refresh

Close Project

Close Unrelated Projects
Assign Working Sets...

Run As

Debug As

Profile As

Mark as Deployable
Validate
Team
Compare With
Restore from Local Ha
Apache Derby
Java EE Tools

Configure

Properties

F4
Alt+Shift+W »

Ctrl+C

Ctrl+V
Delete

Ctrl+Alt+Shift+ Down
]
Alt+5Shift+5 »
Alt+Shift+T »

F5

Alt+Enter

service.deploy(processiame,
atch (RemoteException e) {
applog.writeLog(e.getMessage
e.printstackTrace();

void deployOriginal(String pr
loymentService service = null
1
service = new DeploymentServ
applog.writeLog("deployOrigi
service.deploy(processName,
atch (Exception e) {
applog.writeLog(e.getMessage
e.printstackTrace();

wvoid unDeploy() throws Remote
r

ks | 4L Servers | B Console 32

at this time.

=7 Add Apache Derby nature

A9 2.33 NIIANANNANNNTD Apache Derby adlulnseanululdsunsudaad

4)

1
9

AN Start Derby Network Server Aan i 2.34 1¥iaan

NAINANAINANNITOT8 Apache Derby W&a WaAANI918NATIaLH

1 v
o o a

gy
ANANULNAL

%

alig1udeya Apache

'
o

Derby AanInwi .35 a1ntliaenmndQ ij (Interactive SQL) ietlauanda SQL lunnsasns

psguazinnIsladiays AanIni 2.36
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G E& E/

MNew

Go Into

Open in New Window
Open Type Hierarchy

Show In

Copy
Copy Qualified Name
Paste
Delete

Remove from Context
Build Path
Source

Refactor

Import...
Export...

Refresh
Close Project

Close Unrelated Projects

Assign Werking Sets...

Run As

Debug As

Profile As

Mark as Deployable
Validate

Teamn

Compare With

Restore from Lecal History...

Apache Derby
Java EE Tools

Configure

Properties

Fq_
Alt+Shift+W »

Ctrl+C

Ctrl+V
Delete

Ctrl+Alt+5hift+ Down
3
Alt+5Shift+5 »
Alt+Shift+T »

F5

@ .

Alt+Enter

@ Maven Project
% Searn 2 Web Project

4

FS\)""

&
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pdate|

ﬂE Console &2

@

/

Remove Apache Derby na

b
& Start Derby Network Server
£&  Stop Derby Network Server

ij i (Interactive SQL)

M 2.34 3lalderuads Start Derby Network Server

Wed Feb B1 23:42:33 ICT 2812 : Security manager installed using the Basic server security policy.
Wed Feb 81 23:42:36 ICT 2812 : Apache Derby Network Server - 18.8.2.2 - (1181258) started and ready to accept connections on port 1527
|

NN 2.35 danuntepanlaarasllsunsnaaall
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% BE

o]

New

Go Into

Open in New Window
Open Type Hierarchy

Show In

Copy
Copy Qualified Name
Paste
Delete

Remove from Context
Build Path
Source

Refactor

Import...
Export...

Refresh

Close Project

Close Unrelated Projects
Assign Working Sets...

Run As

Debug As

Profile As

Mark as Deployable
Validate

Team

Compare With

Restore from Lecal Histo
Apache Derby

Java EE Tools

Configure

Properties

F4

Alt+Shift+W »

Ctrl+C

Ctrl+V
Delete

Ctrl+ Alt+Shift+ Down

3

Alt+Shift+5 »
Alt+5Shift+T »

®

F5

Alt+Enter
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IgLmpL. javay.
la.eng.cp.se.webservices;
Connection;[]

MSoapBindingImpl implements org.chul:

bg applog = new Applog("");
ean validatelser(java.lang.String us:
existUser = false;

stlUser = findUser(user);
Log.writeLog("validatelser " + existl
(SQLException e) {

I0D0 Autc-generated catch block
rintStackTrace();

existlser;

ean validatePIN(java.lang.String use:
isvalidPIN = false;

matchPIN = false;

validPIN = false;

plidPIN (pin)) {
idPIN = true;

matchPIN(user, pin)) {
matchPIN = true;

I P S

% Declaration | & Console 52

server start {localhost, 1527)
[T 2812 : Security manager installed
[T 2812 : Apache Derby Network Server

P9

5)

Remove Apache Derby na urQ

®
&  Start Derby Metwork Serger
& Stop Derby Networln%ir

i5 ij (Interactive SQL)

A 2.36 1Tlnandaldern ij (Interacetive SQL)

a

% o 1=
Bnesliinismnea

o

v
a o 1

Tsugdeyadnilufiesdinmineu Inandauinyaes

Tlsunsuardliaanidtyanenl Database Development AINTWA 9.37

6)

B @

N7 2.37 dryansnl Database Development

o

Tudaun1afuinefiufil Data Source lhdendtydnunl “© e New

4 ¥ i
Connection a1ntiuazisnguiinsng New Connection Profile TuN1AINNA 2.38 iiiaan

Derby w&aiaen Next >
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5 S DWW 6 o

File Edit Source Refactor Navigate Search Prmm Run Window Help

i, =5 e | = S | LG
Ppmasowe 0, = O/ ar TR | — -
2& * ATMSoapBindingImpl) ‘ =)

7 Create s Derby connection profile.
’ B & package org.chula.eng S—
9

16% import java.sql.Connef| Connection Profile Types:
BDmbasa nections || 17 Filter text
& Derby 15 public class AThsospaf| TPCT
19

 Postgreil R Qnaywum UNIX, and Windows A =
H X public .,551 g Rl | Eioeforisios

C bml el | Epmforzos _—~
onnect E '
w’ nn A exxstuser Duv(e

L =
(& ML Data Source o% Je :ﬂ: ?gwtg 3’5 EEEEE 1DBC
/¢ Tooo Al EJHSQLDB

@
28 e.printsti Ed Informix
2 i Bin
) gres
38 et TS c
. ; return exis b=

B mysaL T
public boolean val & Oracle

boolean isVal

PostgreSaL.
boolean natchff | & FotreSd
boolean validff | E5QL Server
Edsalite o

32

if (isvalidPIf
validprn §j| Name
New Derby

L Description (optional): @
if (matchl R 2

matchf

i
} catch (SQLE]

5
1 SQL Results 3 & Becuto %|BB|®%~ =0

Net> |4 Finish

[ coneel

Type query expression here

Status Operation  Date

i
0% B2 (& Database Connections

AW 9.38 TinFNe New Database Connection Profile

7) @ﬁmfu%ﬂi’m{]uﬁ’][ﬁi’m Specify a Driver and Connection Details Fan i
2.39 Gerndiayasine Tsunanlkldanan1fidautenuda ludaures password Tsunsua
aAulilauslalinsoaan memmmmumﬂ%u[ﬁi@ﬁugmfﬁmﬂaimma‘ Test
Connection 5”1mL%Wiﬂﬁugm%w@LL?fémﬁywﬁwm fanndl 1.40 aamiulidend

Finish

v v 1
7.0 ludumeusiannning 2.35 Tudauaes Drivers a1aazlifl Derby

Client JDBC Driver iséinaidanidaydnwal ® azilsinguiinesina Specify a Driver
Template and Definition Name ﬁ“@mwﬁ 2.41 1iaeni Derby Client JDBC Driver

LANLARN OK LNAANAY



Specify a Driver and Connection Details

Select a driver from the drop-down and provide login details for the
connection,

——— ———
| Drivers{Derby Client JDBC Driver - - @-A
_-"‘Il-._‘_-_-_-_'—_._._._..—l-"-

Properties

General Optional i

Database: sample

Host: localhost

Port number: 1527

User name  ycer

Password: e

Create database (if required)
[T Upgrade database to current version

[7] 5ave passward

URL: jdbcderby:f!l.ocafhcrst:ISZ?,fsample;c
Connect when the wizard completes q’
|

Connect every time the workbench is start

@ | <Back | Near | Fnish )| Cancel

AR 2.39 UtinFg Specify a Driver and Connection Details

@ Ping succeeded!

NNA 2.40 nageunseNsieiuguiioys

322



323

ra ™y

Specify a Driver Template and Definition Name

Specify a driver template, then modify details in the fields below to provide a unique name, a
list of required jars, and set any available and applicable property values,

Name/Type | JAR List | Properties

Available driver templates:
Mame ° Systemn Vendor System Version ol
4 Database
Derby Client JDBC Driver Derb 101
Derby Client JDBC Driver 48 Derby 10.2 =
Derby Embedded JDBC Driver Derby 100
Derby Embedded JDBC Driver Derby 101
Derby Embedded JDBC Driver Derby 10.2 i
IEM Data Server Driver for JDB Derby 100 I
IBM Data Server Driver for JDB Derby 101
Other Nriver Nerhu nn 2
Driver name:
I Derby Client JDBC Driver
Driver type:
Derby Client JDBC Driver

I ® OK Cancel

———

AW 9.41 %Tinsne New Driver Definition

7.2)  ynldny Derby Client JDBC Driver ludauass Specify a Driver
Template and Definition Name w1ailufiaely New Driver Database Tmﬂﬂﬁmg Window
-> Preferences -> Data Management -> Connectivity -> Driver Definitions Lﬁﬂﬂ‘ﬁLﬁlu
Add... aztlsnguiiasng New Driver Definition fennii 9.42 uaziaranunsansasials 14
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[ type filter text

General

Ant

BPEL

BPELUnit

Data Management (
Connectivity

Database Connection B

Open Data Access
Label Decorations
SQL Development

Execution Plan View Options
General

Schema Object Editar Configurat
SQL Editor

SQL Query Builder

SQL Results View Options

Designer

FreeMarker Editor

Help

HQL editor

Install/Update

Java

Java EE

Java Persistence

JavaScript

JBoss Tools

Maven

Mylyn

Plug-in Development

Project Archives

Remote Systems

Run/Debug

Server

Team

Terminal

Usage Data Collector

Validation

Web
Web Services

Driver Defi r -

Fiter: [All
Name - System Vendor System Version

) Amazon SimpleDB Driver Default [ ‘
BIRT SampleDb Derby Embedded Driver  Derby 102 L
Derby Client JDBC Driver Derby 10.2 | Remove |
Derby Client JDBC Driver10.1 Default Derby 101 =
Derby Embedded JDBC Driver 10.0 Default  Derby 100 iE
Derby 101

|| Specify 2 driver template, then modify details in the fields below to provide 2 unique name, a
list of required jars, and set any available and applicable property values.

Name/Type | JAR List | Properties

Vendor Filter: [Derby

=

Available driver templates:

MName

4 Database
Derby Client JOBC Driver
Derby Client JDBC Driver

System Vendor

Derby

System Version

101

L%

wJ/ 10.2

Derby Embedded JDBC Driver
Derby Embedded IDBC Driver
Derby Embedded JDBC Driver

DR A Matn Comome Msis s £2e IND

Derby
Derby
Derby

Pocee.

100

102

Driver name:

Derby Client JDBC Driver
Driver type:

Derby Client JDBC Driver

@

@

AW 242 UNFAN9 New Driver Definitions @10 Preferences
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File Edit Source Refactor Navigate Search Project Run Window Help
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W i} ATMSacpBindinglmpljava 53 il
= 2% * ATMSoapBindingImpl.java[] .
2% by -
= 8 Proy T
(@ L
B 'h 2 | type filter text JDBC G i perti & -
4 (= Database Con 7 i
4 Derl 18 Common
5 Postgresal 19 Defautt Schema Filter Drivers: [Dunycn_m JDBC Driver 101 Default vl F A =
2 2% Defautt Stored Procedlure Filter
[ Xtreme Sample Data | o1 Properties
Defautt Table Filter
4 (= ODA Data Sources 22 General | Optional =
ional
G Fiat File Data Soureel| 23 JDBC Connection Properties pti i
=
& Web Senvices Datas|| 24 Version Database:  wemute
(& XML Data Source =F e PRy
o 3 Port number. 1527
= Mogre e
31 Passwoi e
32 E
S 334 [7] Create databaze (F required) ion {
34 [7| Upgracle database to current version
35
= Save password
37 URL: jdbciderby://localhost1527/wemute create=tr  +
38
ue
=

Status Operation

[ B A 3

Date.

Connectio...

0° BE  Ed Derby (Disconnected)
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8] Database Development - Derby/SQL Scrapbook 0 - Eclipse

= S|
File Edit Navigate Search Project Run Window Help

mhs 8B $-0-%-i@@|les - RN Frfrw oo Bue@edy
8 Data Sourc &2 =0 ATMSoapBindingImpl java [}, SQL Scrapbook0 &2

Connection profile

Type: [Derby 10 =] Name: [Derby ~] Datebese: [wemute

=
o %[5 ‘@ﬁ@ emu +] tatus: Connected, Auto Commit
O\ . |
n

(= Database Connections

&3 Derby (Apache Derb
0 wenoe— 1"
6 PostgresQL
3 ¥treme Sample Data
(= ODA Data Sources
(= Flat File Data Source.
(= Web Services Data
(& XML Data Source

=1 5QL Results 52 & Execution Plan| L[]} Bookmarks IEEIENSE
Type query expression here Status

Status Operation  Date Connectio...

’

ne

BE  Database type: Derby 10x,Current profile: Derby, Database: wemute, connected, Commit Mode: Auto Writable Insert 1:1
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ANS1aLaiaN
ia THndaya At 1WA
Id Integer PK -
Name Varchar - 20
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PIN

Varchar -

BalanceAmount

Double -

CREATE TABLE APP.ATM (

Id INTEGER PRIMARY KEY GENERATED ALWAYS AS
IDENTITY

(START WITH 1, INCREMENT BY 1),

Name VARCHAR(290),

PIN VARCHAR(4) NOT NULL

BalanceAmount DOUBLE

)5

PN 2.45 AFIRE19ANT9Le e N

INSERT INTO APP.ATM(Name, PIN, BalanceAmount)
VALUES('Peter','1112', 500000);

INSERT INTO APP.ATM(Name, PIN, BalanceAmount)
VALUES('Steve','6758', 2400000);

INSERT INTO APP.ATM(Name, PIN, BalanceAmount)
VALUES('iPatz', '5432', 55000);

INSERT INTO APP.ATM(Name, PIN, BalanceAmount)
VALUES( 'Gates', '4578', 3500000);

nnd 1.46 Adslddiayalunisieeinisy

F19797 2.2 aAN1 T8 A189A199AWTR (Loan)

ANS19RULTD

1UnTaya

AUIRA

Integer PK

Varchar -

Name

Varchar -

Age

Integer -

Credit

Double -

IsBlackList

Boolean -

HasExperience

Boolean -

IsSNPL

Boolean -




CREATE TABLE APP.Loan (
Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),
Code VARCHAR(5S),
Name VARCHAR(10),
Age INTEGER,
Credit DOUBLE PRECISION,
IsBlackList BOOLEAN,
HasExperience BOOLEAN,
IsNPL BOOLEAN

)s

NN .47 ANRIRENANINALITA
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INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsSNPL) VALUES('U@@1', 'Jame', 24, 500000, FALSE,TRUE, TRUE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsNPL) VALUES('U@®@2', 'Jimmy', 19,45000, TRUE, TRUE, TRUE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsNPL) VALUES('U@@3', 'Kathy', 36, 1500000, FALSE, TRUE, FALSE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
ISNPL) VALUES('Uee4', 'Lilly', 10, 3500, FALSE, FALSE, FALSE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsNPL) VALUES('U@@5', 'Jeorge', 46, 3567400, TRUE, TRUE, FALSE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
ISNPL) VALUES('U@@6', 'Hotz', 15, 130000, FALSE, FALSE, FALSE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsNPL) VALUES('U@@7', 'Jay', 50, 43500, FALSE, FALSE, TRUE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsNPL) VALUES('U@@8', 'Patrick', 4, 1000, TRUE, FALSE, TRUE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsNPL) VALUES('U@@9', 'John', 39, 79800, TRUE, TRUE, TRUE);

INSERT INTO APP.Loan(Code, Name, Age, Credit, IsBlackList, HasExperience,
IsNPL) VALUES('U@1@', 'Albert', 7, 1300, TRUE, FALSE, FALSE);

N 2.48 Andaladieyalumsneduie

F19WN 2.3 AR TR A18IM1I9RUAT (Product)

AN519RUAN
ia THniaya At U
|d Integer PK -
Code Varchar - 5
Name Varchar - 100
Quantity Double - -
Amount Double - -




)5

CREATE TABLE APP.Product (
Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),
Code VARCHAR(S),
Name VARCHAR(100) NOT NULL,
Quantity DOUBLE PRECISION,
Amount DOUBLE PRECISION

1
o

NN .49 ANAIREINANTNAUAN

INSERT INTO APP
VALUES ( 'PCo01"',

INSERT INTO APP.

VALUES ('PC0@2",

INSERT INTO APP
VALUES ( 'PCo@3",

INSERT INTO APP.

VALUES ( 'PCo0o4 ",

INSERT INTO APP.

VALUES ('PC@@5",

INSERT INTO APP
VALUES ( 'PCo06 "',

INSERT INTO APP.

VALUES ('PCOO7",

INSERT INTO APP.

VALUES ('PC@@S8",

INSERT INTO APP.

VALUES ('PC00@9"',

INSERT INTO APP
VALUES ('PCO10",

INSERT INTO APP
VALUES ('PCO11",

INSERT INTO APP.

VALUES ('PCo12",

.Product (Code, Name, Quantity, Amount)

'Macbook Air 13"', 6, 38000);

Product (Code, Name, Quantity, Amount)
'iPad2 Black 3G Wifi 64Gb', 2, 25000);

.Product (Code, Name, Quantity, Amount)

"iPhone4 White 32 Gb', 7, 15000);

Product (Code, Name, Quantity, Amount)
"iPhone4 Black 16 Gb', 11, 14500);

Product (Code, Name, Quantity, Amount)

'Mackbook Pro 17"',

.Product (Code, Name,

5, 70000);

Quantity, Amount)

"iPod Nano 16 Gb', 10, 10000);

Product (Code, Name,

Quantity, Amount)

"iMac 27"', 1, 99000);

Product (Code, Name,
'Apple TV 2nd Gen',

Product (Code, Name,
'iPod Touch 32 Gb',

.Product (Code, Name,

'iPhone3GS Black 16

.Product (Code, Name,

'iPad Black Wifi 32

Product (Code, Name,

Quantity, Amount)
7, 8900);

Quantity, Amount)
10, 7500);

Quantity, Amount)
Gb', 5, 15000);

Quantity, Amount)
Gb', 12, 17000);

Quantity, Amount)

"iPhone4S White 64 Gb', 0, 26700);

N 2.50 Adaladiasalumsnedusin
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M19NN 1.4 ZQV’]Nqﬁqumﬂﬂﬂﬂﬂ\‘][ﬂ'ﬁ"]\‘]@’]ﬂﬂqﬂ‘uu (Airline)

AN9I9AE N5 U
ia Tindaya At 1R
Id Integer PK -
Code Varchar - 6
Depart Double - -
Arrive Double - -
Destination Varchar - 10
IsAvailable Boolean - -
Amount Double = -

CREATE TABLE APP.Airline (

Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),

Code VARCHAR(6),

Depart DOUBLE PRECISION,
Arrive DOUBLE PRECISION,
Destination VARCHAR(10),
IsAvailable BOOLEAN,
Amount DOUBLE PRECISION

)5

'
%
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INSERT INTO APP.Airline(Code, Depart, Arrive, Destination, isAvailable,
Amount)
VALUES('KR-608', 20, 22, 'Korea', TRUE, 13500);

INSERT INTO APP.Airline(Code, Depart, Arrive, Destination, isAvailable,
Amount)
VALUES('KR-401', 2.3, 4.3, 'Korea', FALSE, 10500);

INSERT INTO APP.Airline(Code, Depart, Arrive, Destination, isAvailable,
Amount)
VALUES('US-667', 4.3, 16.35, 'USA', TRUE, 78000);

INSERT INTO APP.Airline(Code, Depart, Arrive, Destination, isAvailable,
Amount)
VALUES('US-433', 10.4, 22.50, 'USA', FALSE, 81000);

INSERT INTO APP.Airline(Code, Depart, Arrive, Destination, isAvailable,
Amount)
VALUES('JP-102', 5.35, 9.45, 'Japan', FALSE, 25000);

INSERT INTO APP.Airline(Code, Depart, Arrive, Destination, isAvailable,
Amount)
VALUES('JP-798', 11.2, 15.3, 'Japan', TRUE, 27500);

INSERT INTO APP.Airline(Code, Depart, Arrive, Destination, isAvailable,
Amount)
VALUES('UK-554', 12.1, 21.45, 'England', FALSE, 68900);

i 2.52 Andaladiesalumsneananisiv
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A151919 90N
ia 1iniaya At U
|d Integer PK -
Place Varchar - 10
IsAvailable Boolean - -
AmountPerDay Double - -




F19WT 9.6 AANNFIUTRYATBINNINAIUTIAR

CREATE TABLE APP.Hotel (

Place VARCHAR(10),
IsAvailable BOOLEAN,

)5

AmountPerDay DOUBLE PRECISION

Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),

AN 2.53 ANAIA519AN91919909 N

INSERT INTO APP.Hotel(Place,
VALUES('Korea', TRUE, 2500);

INSERT INTO APP.Hotel(Place,
VALUES('Korea', TRUE, 4500);

INSERT INTO APP.Hotel(Place,
VALUES('USA', FALSE, 15000);

INSERT INTO APP.Hotel(Place,
VALUES('USA', TRUE, 6500);

INSERT INTO APP.Hotel(Place,
VALUES('Japan', TRUE, 3500);

INSERT INTO APP.Hotel(Place,
VALUES('Japan', FALSE, 3000);

INSERT INTO APP.Hotel(Place,

IsAvailable,

IsAvailable,

IsAvailable,

IsAvailable,

IsAvailable,

IsAvailable,

IsAvailable,

VALUES('England', FALSE, 7600);

INSERT INTO APP.Hotel(Place,

IsAvailable,

VALUES('Plague’, FALSE, 7600);

INSERT INTO APP.Hotel(Place,
VALUES( 'Korea', FALSE, 3000);

INSERT INTO APP.Hotel(Place,
VALUES('USA', TRUE, 5500);

IsAvailable,

IsAvailable,

AmountPerDay)

AmountPerDay)

AmountPerDay)

AmountPerDay)

AmountPerDay)

AmountPerDay)

AmountPerDay)

AmountPerDay)

AmountPerDay)

AmountPerDay)

|
o
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AT NAIUNIARIAUAN

ia Tindiaya At 1UA
|d Integer PK -
PoNo Varchar - 20
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StockMessage Varchar - 50
Status Varchar - 10
StockDate Date - -

StockCode Varchar - 20

CREATE TABLE APP.InventoryHead (
Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),
PoNo VARCHAR(20),
StockMessage VARCHAR(50),
Status VARCHAR(10),
StockDate DATE,
StockCode VARCHAR(20)

)5

1
o

DINN .55 ANAIREINANI NI UTIARIRUAN

StockCode)

StockCode)

StockCode)
VALUES('P0201203260003', 'Out of Stock', 'StockOut', '2012-03-
26','ST0003");

StockCode)
VALUES('P0201204170004', 'Out of Stock', 'StockOut','2012-04-
17','STo004");

StockCode)

INSERT INTO APP.InventoryHead(PoNo, StockMessage, Status, StockDate,

VALUES('P0201202010001', 'In Stock', 'StockIn', '2012-02-01','ST0001');
INSERT INTO APP.InventoryHead(PoNo, StockMessage, Status, StockDate,

VALUES('P0201205050002', 'In Stock', 'StockIn', '2012-05-05','ST0002');
INSERT INTO APP.InventoryHead(PoNo, StockMessage, Status, StockDate,

INSERT INTO APP.InventoryHead(PoNo, StockMessage, Status, StockDate,

INSERT INTO APP.InventoryHead(PoNo, StockMessage, Status, StockDate,

VALUES('P0201204290005', 'Going', 'OnGoing','2012-04-29','STO005');

o

i 9.56 Adaladiagalunnseduinadsdugii
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F19799 2.7 AAN1g T8 A189A19 AN AGIRUAT (InventoryLine)

AT NAIUNLARIRUAN

ia THndiaya At 21U
|d Integer PK -
ProductCode Varchar - 10
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Quantity

Double

Price

Double

Amount

Double

LocationName

Varchar

10

CREATE TABLE APP.InventorylLine (

ProductCode VARCHAR(19),
Quantity DOUBLE PRECISION,
Price DOUBLE PRECISION,
Amount DOUBLE PRECISION,
LocationName VARCHAR(10)

)5

Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),

NN U.57 ANAIRSINANI AT ARIRUAN

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PT0010', 100, 200, 20000, 'A0l1');

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PT@009', 60, 250, 15000, 'A0l');

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PTO@11', 55, 170, 9350, 'Bel');

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PTO002', 80, 4000, 320000, 'BOl');

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PT@003', 60, 900, 54000, 'BOl');

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PTo004', 250, 850, 212500, 'Bol');

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PTO005', 450, 200, 90000, 'C0l');

INSERT INTO APP.InventorylLine(ProductCode,
LocationName)

VALUES('PTO006', 440, 250, 110000, 'CO1');

INSERT INTO APP.InventoryLine(ProductCode,
LocationName)

VALUES('PTO009', 700, 150, 105000, 'C0l');

Quantity,

Quantity,

Quantity,

Quantity,

Quantity,

Quantity,

Quantity,

Quantity,

Quantity,

Price,

Price,

Price,

Price,

Price,

Price,

Price,

Price,

Price,

Amount,

Amount,

Amount,

Amount,

Amount,

Amount,

Amount,

Amount,

Amount,

[
o
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AN NRIURITURIRUAN
ia Tindaya At 1R
Id Integer PK -
Code Varchar - 10
CompanyName Varchar - 30
StartDate Date - -
DueDate Date - -
Duration Integer - -
TrackingMessage Varchar - 50
ShipBy Varchar - 20
PoNo Varchar - 20
TrackingStatus Varchar - 20

CREATE TABLE APP.LogisticsHead (

Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),

Code VARCHAR(19),
CompanyName VARCHAR(39),
StartDate DATE,
DueDate DATE,
Duration INTEGER,
TrackingMessage VARCHAR(59),
ShipBy VARCHAR(20),
PoNo VARCHAR(20),
TrackingStatus VARCHAR(20)

)5

AW 2.59 ANFIRE19ANTINREIUTIUUEIRUAN
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INSERT INTO APP.LogisticsHead(Code, CompanyName, StartDate, DueDate,
Duration, TrackingMessage, ShipBy, PoNo, TrackingStatus)

VALUES('LGO@@1', 'Narin Motor', '2012-02-01', '2012-02-03', 3, '-',
"Civa', 'P0201202010001', 'OnTransport');

INSERT INTO APP.LogisticsHead(Code, CompanyName, StartDate, DueDate,
Duration, TrackingMessage, ShipBy, PoNo, TrackingStatus)

VALUES('LGO@02', 'Narin Motor', '2012-05-05', '2012-05-08', 4, '-',
"Civa', 'P0201205050002', 'OnWarehouse');

INSERT INTO APP.LogisticsHead(Code, CompanyName, StartDate, DueDate,
Duration, TrackingMessage, ShipBy, PoNo, TrackingStatus)

VALUES('LGe@®3"', 'Ruam Charoen Arai Co,.Ltd.', '2012-03-26", '2012-03-
30', 5, '-', 'Civa', 'P0201203260003', 'OnWarehouse');

INSERT INTO APP.LogisticsHead(Code, CompanyName, StartDate, DueDate,
Duration, TrackingMessage, ShipBy, PoNo, TrackingStatus)

VALUES('LGoOO4', 'Lee Mong Huad Tire Co.,Ltd.', '2012-04-17', '2012-
04-20', 4, '-', 'Civa', 'P0201204170004', 'OnLeaving');

INSERT INTO APP.LogisticsHead(Code, CompanyName, StartDate, DueDate,
Duration, TrackingMessage, ShipBy, PoNo, TrackingStatus)

VALUES('LGOOO5"', 'Ruam Charoen Arai Co,.Ltd.', '2012-04-29', '2012-04-
30', 2, '-', 'Civa', 'P0201204290005', 'OnLeaving');

i~ o oo v P e C sy
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MﬁTNﬁfm9mﬁMﬂgﬁu%@H@mﬂdMﬁ?NdQuﬁﬁHmuddauﬁﬁ(LogBHCSUne)

AT NFIUN T URIRAUA
ia 1UATaYN At AUIA
Id Integer PK -
EmsCode Varchar - 20
ProductCode Varchar = 10
ContainerNo Varchar - 10
Remark Varchar - 100

CREATE TABLE APP.LogisticsLine (
Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),
EmsCode VARCHAR(20),
ProductCode VARCHAR(19),
ContainerNo VARCHAR(10),
Remark VARCHAR(100)

)5

'
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INSERT INTO APP.LogisticsLine(EmsCode, ProductCode, ContainerNo,
Remark)

VALUES('EA235567801TH', 'PT0010', 'CN@©230', '-');

INSERT INTO APP.LogisticsLine(EmsCode, ProductCode, ContainerNo,
Remark)

VALUES( 'EA235567801TH', 'PT@@09', 'CNO©230', '-');

INSERT INTO APP.LogisticsLine(EmsCode, ProductCode, ContainerNo,
Remark)

VALUES ('EA114567909TH', 'PTOQ11', 'CNO4550', '-');

INSERT INTO APP.LogisticsLine(EmsCode, ProductCode, ContainerNo,
Remark)

VALUES ('EA114567909TH', 'PTO015', 'CN@4550', '-');

INSERT INTO APP.LogisticsLine(EmsCode, ProductCode, ContainerNo,
Remark)

VALUES('EA114567909TH', 'PTO016', 'CNO4550', '-');

dl o nl/ 1Y 1] v I a %
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F13797 2.10 arN1§Iudiayatesnnsediuialudsdedusi (POHead)

asnedauiludsTaRuA
ia 1UATaYN At AUIA
Id Integer PK -
PoNo Varchar - 20
PoDate Date - -
PoType Varchar - 10
PoStatus Varchar = 15
SumQty Double - -
SumAmt Double - -
SumbDiscount Double - -
Remark Varchar = 50




)5

CREATE TABLE APP.POHead (
Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY

(START WITH 1, INCREMENT BY 1),
PoNo VARCHAR(20),
PoDate DATE,
PoType DOUBLE PRECISION
PoStatus VARCHAR(15),
SumQty DOUBLE PRECISION,
SumAmt DOUBLE PRECISION
SumDiscount DOUBLE PRECISION,
Remark VARCHAR(50)

'
o
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')

=)

=)

1400, '-');

INSERT INTO APP.POHead(PoNo, PoDate, PoType,
SumDiscount, Remark)

VALUES( 'P0201205050002', '2012-05-05','PR',

INSERT INTO APP.POHead(PoNo, PoDate, PoType,
SumDiscount, Remark)
VALUES( 'P0201203260003', '2012-03-26','PO’,

INSERT INTO APP.POHead(PoNo, PoDate, PoType,
SumDiscount, Remark)
VALUES('P0201204170004', '2012-04-17','PR’,

INSERT INTO APP.POHead(PoNo, PoDate, PoType,
SumDiscount, Remark)

VALUES('P0201204290005', '2012-04-29','PR',
7680, '-');

INSERT INTO APP.POHead(PoNo, PoDate, PoType, PoStatus, SumQty, SumAmt,
SumDiscount, Remark)
VALUES('P0201202010001"', '2012-02-01','PI',

'Invoice', 10, 26000,

PoStatus, SumQty, SumAmt,
'‘Draft', 20, 40000, 1000,

PoStatus, SumQty, SumAmt,
'Order', 10, 450000, 1220,
PoStatus, SumQty, SumAmt,
'Draft', 100, 45000, 3450,

PoStatus, SumQty, SumAmt,

'Draft', 230, 250000,

1
o
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197 2.1 ahnngudeyaresnsedauiingludsaedusn (POLine)

psedauineludsdaRusn
ia aHniaya At U
|d Integer PK -
ProductCode Varchar - 20
ProductName Varchar - 50
Price Double - -
Qty Double - -
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Amount Double - -
Discount Double - -
PoNo Varchar - 20

CREATE TABLE APP.POLine (

)5

Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY

(START WITH 1, INCREMENT BY 1),
ProductCode VARCHAR(29),
ProductName VARCHAR(59),

Price DOUBLE PRECISION,
Qty DOUBLE PRECISION,
Amount DOUBLE PRECISION,
Discount DOUBLE PRECISION,

PoNo VARCHAR(20)

'
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INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PT@@10', 'Front Sprocket Jomthai Dream 14T', 55, 200, 11000, 0,
'P0201202010001");

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PT@O0@9"', 'Rear Sprocket Jomthai Wave 35T', 60, 250, 15000, O,
'P0201202010001");

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PTOQ11', 'Chain Jomthai 420 120L', 55, 175, 9625, O,
'P0201202010001");

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PTO002', 'V-Belt 82 B 3 stars', 75, 4000, 300000, O,
'P0201205050002");

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PT@@03"', 'Inner Tube Veerubber 2.50-17', 58, 900, 52200, 0,
'P0201203260003");

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PTO004', 'Outer Tube Camel 2.25-17 CM2', 220, 850, 187000, O,
'P0201203260003"');

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PT@005', 'Front-Hub Wave 110i', 450, 200, 90000, 0,
'P0201204170004 ") ;

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PTO006', 'Rear-Hub Nova-Tena', 440, 250, 110000, 0,
'P0201204170004 ") ;

INSERT INTO APP.POLine(ProductCode, ProductName, Price, Qty, Amount,
Discount, PoNo)

VALUES('PTO009', 'Carbulator Wave 125', 610, 150, 91500, O,
'P0201204290005' ) ;

1
o
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197 2.12 ahnngudieyaresnisveslug (Parts)

mseazlua
ia THniaya At U
|d Integer PK -
PartsCode Varchar - 10
PartsNameEn Varchar - 50
CostPrice Double - -
WholesalePrice Double - -
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RetailPrice Double - -
Quantity Double - -
SupplierCode Varchar - 10
SupplierNameEn Varchar - 30
Description Varchar - 100

CREATE TABLE APP.Parts (

(START WITH 1, INCREMENT BY 1),
PartsCode VARCHAR(10),
PartsName VARCHAR(50),
CostPrice DOUBLE PRECISION,
WholesalePrice DOUBLE PRECISION,
RetailPrice DOUBLE PRECISION,
Quantity DOUBLE PRECISION,
SupplierCode VARCHAR(19),
SupplierNameEn VARCHAR(39),
Description VARCHAR(100)

)5

Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY

NN 9.67 ANAIAs19RNT9a g
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INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PTO001', 'Carbulator Wave 125', 550, 610, 680, 980, 'SP@001',
'Ruam Charoen Arai Co,.Ltd.', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PTO002', 'V-Belt 82 B 3 stars', 70, 80, 85, 3500, 'SP00@2',
"Narin Motor', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PT@@@3"', 'Inner Tube Veerubber 2.50-17', 55, 58, 65, 1400,
'SPO0B3', 'Lee Mong Huad Tire Co.,Ltd', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PT@004', 'Outer Tube Camel 2.25-17 CM2', 210, 220, 240, 1700,
'SPR0B3"', 'Lee Mong Huad Tire Co.,Ltd', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PT@@O5', 'Front-Hub Wave 110i', 430, 450, 520, 670, 'SP0002',
'Narin Motor', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PT0006"', 'Rear-Hub Nova-Tena', 420, 440, 500, 450, 'SP0002',
'Narin Motor', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PTO007', 'Complete Set Gasket Sonic', 80, 85, 90, 250, 'SP0002',
'Narin Motor', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PTO008', 'Piston Kit Set Dream ©.75', 125, 135, 145, 2500,
'SPORO2', 'Narin Motor', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PT@O009', 'Rear Sprocket Jomthai Wave 35T', 110, 130, 145, 2500,
'SPREB2"', 'Narin Motor', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PTe@10', 'Front Sprocket Jomthai Dream 14T', 50, 55, 65, 1500,
'SPREB2', 'Narin Motor', '-');

INSERT INTO APP.Parts(PartsCode, PartsName, CostPrice, WholesalePrice,
RetailPrice, Quantity, SupplierCode, SupplierNameEn, Description)

VALUES('PT0011', 'Chain Jomthai 420 120L', 140, 175, 185, 2000, 'SP0002',
'Narin Motor', '-');
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P = P Iy .
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ANSI9EUNE

ia Tindaya At 1R
Id Integer PK -
SupplierCode Varchar - 10
SupplierName Varchar - 50
SupplierAddress Varchar - 100
TelNo Varchar - 15
MobileNo Varchar - 15
Email Varchar = 30
Remark Varchar > 100

CREATE TABLE APP.Supplier (
Id INTEGER PRIMARY KEY GENERATED ALWAYS AS IDENTITY
(START WITH 1, INCREMENT BY 1),
SupplierCode VARCHAR(19),
SupplierName VARCHAR(50),
SupplierAddress VARCHAR(100),
TelNo VARCHAR(15),
MobileNo VARCHAR(15),
Email VARCHAR(30),
Remark VARCHAR(100)

)s

'
o
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INSERT INTO APP.Supplier(SupplierCode, SupplierName, SupplierAddress,
TelNo, MobileNo, Email, Remark)

VALUES('SP@@O1', 'Ruam Charoen Arai Co,.Ltd.', '11-13 Soi.Wongsawangl5s
Bangsue Bangkok 10800');

INSERT INTO APP.Supplier(SupplierCode, SupplierName, SupplierAddress,
TelNo, MobileNo, Email, Remark)

VALUES('SP@@@2', 'Narin Motor', '999 Uechuleang Building Bangruk
Bangkok 10300', '025545657', '©891235469', 'narin.motor@gmail.com’,
=)

INSERT INTO APP.Supplier(SupplierCode, SupplierName, SupplierAddress,
TelNo, MobileNo, Email, Remark)

VALUES('SP@@@3', 'Lee Mong Huad Tire Co.,Ltd.', 2500);

nnd 9.70 Adsladiayalunnsnsgane
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1) Tilsunsu Triangle Usznaudioamanlniuuinniaudaniulies 3
AaNINILUA A deploy.xml  Triangle.bpel Wag Triangle.wsdl Tag Triangle.bpel U
Triangle.wsdl  azRAfadea19 UNIWTRIN9 TrainglePort  #Aag getTriangleType 9N

deploy.xml 88LENNNTTLILNNITINA LA T8N INN1TAAAL ADENT

Triangle.bpel

< <artifact>> D
deploy.xml

TrianglePort

O

getTrian

Type

TrianglePort

Triangle.wsdl

A9 A1 N neen i ume FMavesllsunsy Triangle
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2) 1131nsu SimpleCalculator Usznaufaaaauin ULYTIN U
15@@1 5 panlniuws Ae deploy.xml SimpleCalculator.bpel SimpleCalculatorArtifacts.wsdl
Calculator.wsdl bAae CalculatorSoapBindinglmpl Tagl SimpleCalculator.bpel Al
SimpleCalculatorArtifacts.wsdl ALAARAREN T U UT DN SimpleCalculatorPort 98l
getTriangleType %Qﬁ deploy.xml @%Uﬁﬂﬁx‘1ﬂﬁ‘zuquﬂ’1?ﬁL‘W@LL@zfﬂ'@\W]'Nmﬁm&i@?ﬁlﬂma‘
1719;\‘11{SimpleCaIcuIatorArtifacts.wsdI 1 Calculator.wsdl  €aAnRaARdN T UHLTIN
CalculatorPort  Iaerli calSquare WAy calRoot @’lmfu Calculatorwsdl  azluFeanl4

CalculatorSoapBindinglmpl Tun1sunaans

SimpleCalculator.bpel <<artifact>> D
""""" deploy.xml
1
SimpleCaludatorPort 7—‘
O
calculatgResult @
uare
SimpleCalculatorPor CalculatorPort
g SimpleCalculatorkFltifacts.wsdl Calculator.wsdl
CalculatorPort ' "?‘
@ CaIIE : Return
calRoot : !
Vs !

g CalculatorSoapBindingImpl

A A2 waunnAeN I realilsunsu SimpleCalculator
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3) 11/sunsu LoanApprovalProcess Usznausaaaanin TR N9
sonrfuléiet 5 Aanlwiuwi Ae deployxml  1@n@13iina LoanApprovalProcess.bpel
LANANTITLAN LoanApprovalProcessArtifacts.wsdl 1@n@133iAa LoanApproval.wsdl Lag
RM191AN1E LoanApprovalSoapBindinglmpl TAgNITUIUNIT LoanApprovalProcess.bpel
Auliuigesdie  LoanApprovalProcessArtifacts.wsdl arRnsadeanIfuHIuTa NI
LoanApprovalProcessPort Tme 14 performLoanAssessor %I\‘ifl deploy.xml N IRURR
mzmum;?ﬁl,wmmei'a\mwmiﬁmiﬂ%@@’n VlzJQﬁy LoanApprovalProcessArtifacts.wsdl il
LoanApproval.wsdl TAAROARANTTUEIUT 89N LoanApprovalPort Toe s
lowMonthAssessor  mediumMonthAssessor  highMonthAssessor  approvelLowRisk

approveMediumRisk kA% approveHighRisk AN LoanApproval.wsdl avldZanld

LoanApprovalSoapBindingIlmpl Tun1sunuaang

LoanApprovalProcess.bpel < lifackes
""""" deploy.xml D
)
LoanApprovalProcessPort

O

performLoanAssessor

LoanApprovalProcessPort LoanApprovalPort

g LoanApprovalProcesshT":ifacts.wsdl

LoanApproval.wsdl

LoanApprovalPort H ,
Call | Return
% LaonApprovalSoapBindingImpl

approveHighRisk

N7 A3 wrunnAenTwiuwiaealisuns LaonApprovalProcess
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4) Tsun3: ATMProcess ﬂ@:ﬂfaufﬁfmﬂﬂuiwmuﬁﬁﬁﬂmuéquﬁu%’@q
6 AanTwLLw Aa deploy.xml ATMProcess.bpel ATMProcessArtifacts.wsdl ATM.wsdl
ATMSoapBindinglmpl kay PostgreSQL Database Tmel ATMProcess.bpel Ay
ATMProcessArtifacts.wsdl  az@nsadeansiusiugeanis ATMProcessPort ¢l
withdrawCashFromATM %x‘iﬁ deploy.xml pfunafenszuaunrlinanazde9n19nIs
Rasedadns il ATMProcessArtifacts.wsdl il ATM.wsdl §97nfeaeansfuNILToIN
ATMPort Tl validateUser validateBalance validatePIN La getCash mmfu ATM.wsdl

azli3enld ATMSoapBindingimpl esianug uiiaya PostgreSQL Database lun1sun

o 6

NAQWD
ATMProcess.bpel <<artifact>> D
""""" = deploy.xml

=

5" ATMProcessPort
withdrawCashfromATM ate
ATMProcessPort ATMPort

ATMProcessAtifacts.wsdl O ATM.wsdl
validateBalance

TMP : .
e O Cal ©  :Return
alidatePIN YL Query
g ATMSoapBindingImpl | ------ ﬁ PostareSQL Database
o ..
getCash Result

A A4 LA NAaN TNLYiaeellsnsn ATMProcess
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5) 11/31n9N ShopProcessProcess UsznavfagAan It N9
sonnuliay 6 mAeniwiuwsl Aa deploy.xml  1anansilinaShopProductProcess.bpel
ShopProductProcessArtifacts.wsdl  ShopProduct.wsdl  ShopProductSoapBindinglmpl
Lngmfﬂm@%ﬂ% PostgreSQL Database laginszuquni1siima ShopProductProcess.bpel
Aulduasas ShopProductProcessArtifacts.wsdl ArAnfaAad1 I UNIUTe NI
ShopProductProcessPort gl buyAppleProduct qﬁl\‘iﬁ deploy.xml ARUN8D9aNTTUAUN1TT
WAUATTRINI9INNTAARAADENT Al ShopProductProcessAtrtifacts.wsdl A
ShopProduct.wsdl SR F0ADANITULNUT N ShopProductPort taeild isExistProduct
checkOutOfStockProduct A% performBuyProduct @Wmfu ShopProduct.wsdl azly

7en1% ShopProductSoapBindingImpl ﬁx‘lﬁi'ﬂﬁi’mgﬁu%mgj@ PostgreSQL Database }1n13

o -8
VINRANE
ShopProductProcess.bpel <<artifact>> D
“““ | deploy.xml
el
ShopProducU’rocessPort/'l
O

buyApple uct
ShopProductProcessPort

g ShopProductProcessArtifacts.wsdl

performBuyProduct g ShopProductSoapBindingImpl | -~~~ -3 PostareSOL Database

Result

AN A5 waunnAeNIwireallsunss ShopProductProcess
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6) T1sunsu TravelReservationProcess 1sznavudatAanIniuuyif
neudanriuléies 6 Aanlwiuwg Aa deploy.xml TravelReservationProcess.bpel Lanans
qqLAN TravelReservationProcessArtifacts.wsdl  Lan&1974LAa TravelReservation.wsdl
TravelReservationSoapBindingImpl LA :gﬂu?‘ﬁﬂgaqﬁlﬂ% PostgreSQL  Database Tae
TravelReservationProcess.bpel AU TravelReservationProcessArtifacts.wsdl /Y
AaRadedanssyndnaf U IudaInng TravelReservationProcessPort fael
getFlightAndHotelReservation %Qﬁ deploy.xml A3U1809NIZLAUNNTT WA LALTRINIINNT
Rasiadaans 1a% TravelReservationProcessArtifacts.wsdl il TravelReservation.wsdl £
AAraA0d1T UNI LTINS TravelReservationPort 1ne'ld checkAvailableFlight
checkAvailableHotel checkCanEffordable ae performReserve @ﬁmfu
TravelReservation.wsdl  axlilizanld TravelReservationSoapBindingImpl %I\‘i ARNIU

3ulieya PostgreSQL Database lUNIMINAANE

TravelReservationProcess.bpel <<artifact>> D
"""""""" deploy.xml
—
TravelReservaﬁonProcessPoy_l
getFlightAndHotelReservation vailableFlight
‘ravelReservationProcessPort )
TravelReservationProcessArtifacts.wsdl ackAvailablel fiaveResevaionPort

TravelReservation.wsdl

TravelReservationPort O
eckCanEffordabl H i
Calli | Return
@ \:/ : Query
performReserve g TravelReservationSoapBindingImpl [~~~ ===~~~ PostareSQL Database
<. ........

ResultSet

A A.6 LHuANAaN TNLiEeellsns) TravelReservationProcess
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7) Tilsunss AddNumber isznaufiagaanTniuwininausanniuliag)
3 AN INLUUA Ae deploy.xml  AddNumber.bpel way AddNumber.wsdl  lag
AddNumber.bpel 11 AddNumber.wsdl asRAAfadaa1371611T89N79 AddNumberPort

o =< = a = = | a A
At addNumber T34 deploy.xml 8GUNEINNTEUIUNITLUINALASTANNINNTAAFADKDAENT

AddNumber.bpel < <artifact>> D
"""" | deploy.xml
—
/ AddNumberPort
addNum
AddNumberPort
E AddNumber.wsdl

WA A7 uRsnwAaNTNLTaellsn 8 AddNumber

8) Tsunsu SquareValue Usznaufaeaanin ARl
@f_ui 4 AaNlniuus Ae deploy.xml SquareValue.bpel SquareValue.wsdl AL
SquareValue.xsd Imel SquareValue.bpel 1L SquareValue.wsdl afnfedadnaiuLny
4AINN SquareValuePort g SqureValueOperation XIEY SquareValue.xsd Tunnsuen
gﬂLL‘1_|‘1_|meﬁmaﬁw@ﬁﬁlumaﬁmi@?qlﬂmaﬁu 471 deploy.xml a8U1EANTTLIUNN5]

INALAZTAINIINITAAFDADANT

SquareValue.bpel <<artifact>> D
"""""" #| deploy.xml

1

/JS:LIIBFEVBMEPOI't
@)

SquareValueOperation
SquareValuePor

<<artifact>> D g Squartlivlalue.wsdl
C{'- "

SquareValue.xsd

AR A8 kLN nAeN Iniuiueallsunss SquareValue
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9) T1lsunsu PurchaseOrderProcess Usenavdag aau wiuuyiivineu
sonfiuléias 11 aenlwiuw Aa deploy.xml TUsunsuilina PurchaseOrderProcess.bpel
l@NANTITLIAA PurchaseOrderProcessArtifacts.wsdl  Ll@N@1s@ANT PurchaseOrder.xsd
l@N@1994LAA PurchaseOrder.wsdl  Lan#@n9a4iAainventoryStock.wsdl  LaN@1934LAR
TrackingLogistics.wsdl A1ARNALILLIRTI TR PurchaseOrderSoapBindingImpl a e
InventoryStockSoapBindinglmpl TrackinglLogisticsSoapBindinglmpl 1L & & PostgreSQL
Database Ing PurchaseOrderProcess.bpel AU PurchaseOrderProcessArtifacts.wsdl Az
RARaAANTAUHUTaMNa PurchaseOrderProcessPort #ae) performTrackPurchaseOrder
Tnei PurchaseOrder.xsd iauangilutuuazainrasioyadllunsfinsedassiu el
deploy.xml AR UM AN IZUAUN T INALAYTAINSNNTAARAABENT WD)
PurchaseOrderProcessArtifacts.wsdl fﬁ/\‘]ﬁmr}iﬂﬁummmmuﬁ%‘uj sl

1. PurchaseOrder.wsdl AasedednsfulIudeInig

PurchaseOrderPort Inell% checkPOStatus was checkPartsinPO Tagiazld

zen14 PurchaseOrderSoapBindingImpl ﬁﬁldﬁim\i’]ug’]u?ﬂ]@g@ PostgreSQL

Database TUn1IMIHAaNs

2. InventoryStock.wsdl AasfadnaNTiulIUTeINIg

InventoryStockPort Taeild checkStockStatus tae checkPartsinStock 1al

azl@anld InventoryStockSoapBindinglmpl %Wi‘ﬂﬁi’]ugﬂu%ﬂgj@

PostgreSQL Database lUn1sMHaans

3. TrackingLogistics.wsdl AafedeansRuIuTa NI

TrackinglLogisticsPort Toe 4 checkTrackingStatus L@ &

checkFindDuration taaiaz ldBeani TrackinglLogisticsSoapBindingImpl T4

mec Uz udieya PostgreSQL Database TUN1IMNARNE
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g PurchaseOrderProcess.bpel <<artifact>> D

---------- | deploy.xml
—
PurchaseOrderPrW

performTrackPu seOrde|

-

PurchaseOrderProcessPol

=]

< <artifact>> PurchaseOrderProcessArtifacts.wsdl| PurchaseOrderPort
PurchaseOrder.xsd jezs=ey
InventoryStockPort {}
TrackingLogisticsPogt O
@ tatus
checkStpckStatus C)) (_\
O) checkTrackingStatus (-\ checkPa PO
checkPartsInStock O
chi indDuration
ventoryStockPort TrackingLogisticsPort PurchaseOrderPort
g lnventlcﬁ’ystock.wsdl g Trackingl.lb_g]istks.wsdl E PurchaseOrder.wsdl
5 A ! A : A
cal i Return call ¢ i Return Call ' Return
v : vy i Yy ] —
g InventoryStockSoapBindingImpl E TrackinglLogisticsSoapBindingImpl gPurchaseOrderSoa indinglm

A s - A

: : Query ! ! ResultSet : :

E 'Query yf : Query ! '

' : PostareSQL Database [~~~ === ""=="=="=""="" .

ResultSet | lrmme o e o, o ResultSet |

A A.9 LeBANAaN WY ae1sLNsN PurchaseOrderProcess
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A2  dayaudstinrastiayanld
Twirdallunsuansdayanindiuazdsesninaldlunisinseaasisiulil
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Aataa llunsuunAInIaedad kazllsunsnludamadumn fAam1919n A1 — A.9

dl dl a v Y v .
A28 A.1 °n@meummg@memgaﬂﬂﬂmm‘lﬁﬂmmu Triangle

TriangleRequestMessage

Name Type
A int
B int
C int

TriangleResponseMessage

Name Type

Result string

;1397 A.2 Touartindeyadinuasdeyasanuedlilsunss LoanApprovalProcess

LoanApprovalProcessRequestMessage

Name Type

amount double

name string

LoanApprovalProcessResponseMessage

Name Type

result string

;13199 A.3 Touazatndayadiwazdeyasanaediilsunss ATMProcess

ATMProcessRequestMessage

Name Type

amount double




13197 .3 Tauazatindayadinuazdayaaanuesiisunsy ATMProcess (618)

name string
pin string
ATMProcessResponseMessage
Name Type
result string

dl dl a v 4 4 .
13NN A.4 °IJ@LL@%TL&@?J@H@L“ll’]LL@xﬂﬂHﬂﬂﬂﬂTﬂﬂIﬂ?LLﬂ?N SimpleCalculator

SimpleCalculatorRequestMessage
Name Type
A int
B int
Symbol string
SimpleCalculatorResponseMessage
Name Type
result string

A13197 .5 Tauazrindeyaiinuardiayaaanaasiisunss ShopProductProcess

ShopProductProcessRequestMessage

Name Type
amount double
name String
quantity double

ShopProductProcessResponseMessage

Name

Type

result

string
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dl dl a v 4 ¥ .
F13NN A.6 ﬂ@LL@t%u@“ﬂ‘ﬂﬁ;{@L‘ﬂ’]LL@i‘ll‘ﬂﬁ;lj@@‘ﬂﬂ“llﬂ\‘lIﬂﬁ‘LLﬂ?N TravelReservationProcess

TravelReservationProcessResponseMessage

Name Type
airline string
amount double
dayrest int
destination string
time double

TravelReservationProcessResponseMessage

Name

Type

Result

string

;1399 A.7 Touartindeyadinuasdeyasanuedllsunsy AddNumber

AddNumberlnputMessage
Name Type
from int
to Int
AddNumberOutputMessage
Name Type
result string

;13199 A.8 Touaratndayadiwazdeyanantedilsunsy SquareValue

SquareValueOperationRequest

Name Type

n unsignedint

SquareValueOperationResponse

Name Type

sum double

variance double
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PurchaseOrderProcessRequest
Name Type
pold int
poNo string
poType string
poDate date
sumQty double
sumAmt double
sumDisc double
remark string
PurchaseOrderProcessResponse
Name Type
result string
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pachaps o chela sng. cp. 08 wi, Jave]

# impart fava.sql Cennection]

1t itic clone e = AV Class

stalic weteTriog applog = new WetuTelog(™ i)

15 public statle Strlng checkPolitatui{String potia) |
Ftring status = "7
try {

ERBtul = chachurcharadedarStatunpatis);

R T Mt gonioensi naneh dae Method implementation

21 e.printtenchTrace[ )2
1

retern ctatus;

public aletlc beolesn checkPofac-tibutifitock{string pona) |
booless isPertsinStock = falve;
try
ixFartrlnitock = checiPortslestock{polin);
} eateh (Sgufeception e) |
1 OO0 Autespenerated catoh block

e.printSrackTrace]);

1
i retern Lefarteingtock;

!

private ststie Strlsg chetlPurthasedrderitatul{String pona) throws SQUEsception |
Lysbow_out . pelatLaf"chechT=vestoyitatustndieisage Lheth stock 1
Cosnsction postgresConssction = nubi;
Resultset pRy = mallp
Statemsnt pltet = pall;
Srring pedtatus = "7
Fisal String pedtgreiDstefaseieiver «"org. postgresal Orlver™}

File
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Showln AltsShiftsW » < =
java %3 |
Open Bl :
5. java; R
Open With ,
[t org.chula.eng cpse.c
» [8 orgchulaeng.cpse [ Copy CtileC ES
» 8 orgchula.eng.cpseds == Copy Qulified Name -]
» [ orgchulbeng.cpsedt = v || E———
» i org.chula.eng cp.sedd ol i 3
elete elete
» [B orgchulaeng.cpsehs kpostatus(string potio) {
» fi orgchula.eng.cpselis - Remove from Contest Ctrl+Alt+Shift-Down
&= [ org.chula.eng.cp.selo| Build Path »
haseorderstatus(palio);
© [# org.chula.eng.cpsem Sotirce AlbsShifte5 » CE)S; rderstatus(polio)
b orshilaeng et Refactor Alt+Shift+T b [rated catch block
» [t orgchula.eng.cpsem 0
» [ orgchulaeng.cpsem y Impot..
s [ orgchuengopsem x b
» [ orgchula.eng.cpset
» § orgchula.eng.cpsew| ) | Refresh F5 lkpopartsoutofstack(string potio) {
» [ orgchulaeng.cpsexn iibe
& orgchulaengcpsers|  References ¢
Declarations b [checkPartsInstock(polio);
e
Run As b |rsted cateh block Y
Debug As v [0 i
Profile As » b
%) Mark as Deployable . = : =
it ra 015 R et Console 1 " Properties | 4 Servers| 3 Call Hierarchy | §-70
+ 1) ShopProductjava = v
Ppgram Files . 2555, 20:1245)
- {1) Trackinglogisticsj ~ Team | e i e = T
o [J] TravelReservation]  Compare With v 8-
v {f testjovafile Replace With »
P tetailo Restorefrom Local History.. /-
» B loghj propettics /
! = Database 3 -
E— Web Senvices v Crate Web Senice o i et
o | EcludeValidation Generate JAX-RPC I5Ps
vEGY =
# orgchula.engspsewsiova firoponss Bty s
‘= import declarations
@, PurchaseOrder [ OpensDE-EC L4
45 applog: WeluTelog | £ Update UML Model -
97 checkP! Select In Model '
g 1] org.chul Select In Diagram...

N7 A.11 N3 SLImesitaInaninAand
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3) Tsunsnamdlazuandautinsng Web Service AININA A.12 ANt
@8N Web service type .4 Bottom up Java bean Web Service uazludau Service

. . a a A d‘ 2 v <1 o 4 Y
implementation Iﬂﬁ‘LLﬂ?Nﬂﬁ@ﬂ@ZL@”ﬂﬂtﬂi‘LLﬂﬁ‘NV]Lﬁ"]ﬁlﬂ\‘iﬂqiﬂ‘j‘%‘iLQULT@?Q‘T]SLV@%LL@Q AT

1%
= [N

\@8n Configuration tuuuy Test service TINBELTINNA 6 KULAIANTIN A.10 Tudanzes

u

4
= o

Client type waniflu Java Proxy aan Configuration iy Test client %QN@@JVNMN@ 6

o P A~ | Ay A v =X \
WLUUANANTINN A.11 LN@Lﬂﬂﬂﬂ’]mmﬂ\‘]ﬂq?L?ﬂU?@ﬂ@\jﬂﬁﬂqN Next

A1719% A.10 Service implementation configuration

Configuration

Test service

Start service

Install service

Deploy service

Assemble service

AN NI NI

Develop service

A13799 A.11 Client type configuration

Configuration

Test client

Start client

Install client

Deploy client

Assemble client

ANERNENEN NN

Develop client




Web Services
Select a service implementation or definition and mowve the sliders to set the level o({e'ﬁand client generation.

Web service type:

Bottom up Java bean Web Service f

Service implementation: org.chula.eng.sp.se.ws.java.PurchaseOrder

Test service

L&
@

Configuration:

N@

Server runtime: Tomcat vi.0 Server

Web service runtime: Apache Axis

Service project: WeMuTe

(3

\ T/

Client type: | Java Proxy

—

Test client

1 o
@

—

¢ L&

Configuration:

Server runtime: Temcat vi.0 Server

Web service runtime: Apache Axis

Client project: WeMuTeClient

Publish the Web service
[T] Menitor the Web service

(4)
<

Overwrite files without warning

Do not show me this dialog box again.

®

®

l < Back |[ MNext > ‘1 I Finish I [ Cancel

AN A.12 1FNY Web Services

=
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4) Tdsunsuamatlazuamantinsng Web Service Java Bean Indentity
NOE5198NENTATIRA B9 NI MLATBLeNENTITIAA LI WSDL file anniialusiadie
Methods Tilsunsuaslifi@enilefduiinfacnisaztinluassludum e Wedeniasdy
FeLsaauan Tudaw Style and use a9t@aan document/literal (wrapped) ‘-n’]mfuﬂm‘ﬂqu Next

o dl
ANNINN A.13
E‘ g )
Web Service Java Bean Identity

Configure the Java bean as a Web service,

WSDL file:  PurchaseOrder.wsdl -

Methods |
checkPOPartsQutOfStock{java.lang.String)
checkPOStatus(java.lang.String)
main(java.lang.String[])

| Select All | | Deselect All

Style and use
@ document/literal (wrapped)

() document/literal

) RPC/encoded

[7] Define custorn mapping for package to namespace. @

@ [ <Back ]F\nm» || Finish || cancel

AN A.13 nEiFNe Web Service Java Bean Identity
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5) ansiuldsunsnamatazuandniinsng Server startup 81 ultlsunsu

191318 start Runtime server ANHUNALN Start server AININT A.14 alisunsuaaal

start server 1a3aEaLFRAININWA A.15 NATJH Next

Server startup
Start the server from this page.

In order to proceed the server "Tomcat v7.0 Server at localhost” must be started.
Once the server is started the "next” button will be enabled.
The "back” button can be used while the server is starting to

change any previous settings in this wizard, @
Currently the server is stopped. (’

AR A.14 UTNFNG Server startup
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Server startup

Start the server from this page. g

In order to proceed the server "Tomcat v7.0 Server at localhost” must be started.
Once the server is started the "next” button will be enabled.

The "back” button can be used while the server is starting to

change any previous settings in this wizard,

[Currently the server is started. | Start server |

AN A.15 NEFNa Server startup eU%ee

v 1
6) aniultsunsnanadazuansusqmasiullsunsnanadive 195 14

a

au1ranedauaadldzanmaiianas9inld 9NN A.16 - A.17 Tasarddiuiniilu

Methods Tunnsianldnaaey Hdqu Inputs e lddeyaiialinaasy wazdiuaes Results

tﬂl Y & o o -8
el uaiitia AN ans



Methods

+ petEndoointy)
= sefindpointl . lana Siring) @

» geiPurchesetnde()
» cheskPOr sl haee |an g Sond)
» chickPOPs DU O od L Lan g Srag)

Inputs

poba; PEOTLIEEID)
rin | | Gl \

362

Illesult
mvoice t"'-'-... @

NN A.16 NagaLn2ianld checkPOStatus

Methods

» setfnuipoinillave.lena Sring)

» geiPurchesetnde()
» cheskPO sl haes lann Sond) {
» checkPOPs DU O odkd Lk Lan g S

®

Inputs
patia: mulr-m'mﬂ' s ®
._‘\@

=

AN A.17 NagaLnisaenld checkPOPartsOutOfStock



363

7) ANNUUNAARNUINLENATTLAAN 1N TNDARL 4519 LN LN D

#379971971A8% AN A.18 Taellaan Web Services -> Generate Java Bean Skeleton

(8] Java - Ws/sre/org/chulalen/cp/se ws/javaPu 2~ Edipse. [ ]

File Edit Source Refactor Navigate Search Project Modeling Run Window Help

FrO-Q- [ HEF- T # DSBS A B pBO M, Frio vy (BT z Feu@een
‘;e, Package Explores £3 [ Project Explorer | aE «~ = od@ | [ PurchaseOrd 501 PurchaseOrd | [ PurchaseOr | @ Apache Tomcat/7.025 | ™15 =i0)
i@ 7 ” 18 )+ A
PN 2 * Purchaseorder.java
New »
< file was auto-generated from WSDL
e B [the Apache Axis 1.4 fpr 22, 2086 (06:55:48 POT) WSDL2Java smitten
Open With »
> & lib Show In Alt+Shift+W » |e org.chula.eng.cp.se.ws. java;
M o B | oy CyleC | interface Purchassorder extends java.rmi.Remote {
(& PurchaseOrderSe = blic void main(java.lang.String[] args) throws java.rmi.RemoteException;
» (& TrackingLogisti Copy Qualified Name blic java.lang.String checkPOStatus(java.lang.String polo) throws java.rmi.RemoteException;
X\ server-confi +v  fblic boolean checkPOPartsOutOfStock (java.lang.String polio) throws java.rmi.RemoteException;
£l gl Y Paste CteV 3 g g pol 3 P
Gl web.xinl Delete Delete
4 @& wsd
2 TnventoryShek. Remave from Context Cirl+ Alt+Shift+Down
|22 PurchaseOrderaw Mark as Landmark Ctrl+Alt+ Shift+Up

A9 TrackingLogistics

= Build Path ,
4 % WClient
4@ Refactor AltshiftsT ¥
+ [B orgchulaengpsed oy mpon
» 1] PurchaseOrderja| — i
[3] PurchaseOrderpry &3 BP0t
> 1] PurchaseOrderSe &0 Refresh .

» [1] PurchaseOrderSe,
» [J] PurchaseOrderSo
) JRE System Library <61 5 Mark as Deployable
B, Apache Tomcatv7 0 [Ap Validate
=i Web App Libraries

Assign Working Ses...

Show in Remote Systems view

(= build
4§ WebContent Run As L
= META-INF Debug As >
» j= samplePurchaserd Profile As v
(= WEB-INF 4 @
Team ) -
(B Outline 53 i Compare With + N ¥
| Replace With » E " E Properties| i« Problems| [&), Ddclaration | Call Hierarchy| 4% Servers| ]
#  org.chula.eng.cp.sewsjay / perties | 1] | il
Q@ PurchaseOrder Web Services > Test with Web Services Explorer Files (86)\ava\jrz6\bin\javaw.ex
st oid Wirapper . service(Jspserv] avar =
@ main(String[]) : voi Exclude Validation Publish WSDL File ! servicelspFile(dspservlet. 39)
© checkPOStatus(Sting - o, v Generate Java Bean Skeleton g | service(aspserviet.java:33a) @
@  checkPOPartsOutOf: e Ciet ce(HttpServlet.java:722) =
Properties Alts Enter EnsHie e b
Generate WSIL
o PurchaseOrder.wsdl - | 29 Open SDE-EC

1
o

NINN A.18 ANRIATINANNARIRANNLANANIVELAR

v 1
8) aniulilsnnInaPalazuanantingng Web Services Lialiiiaan
Web service type Faaanily Top down java bean Web service fannaziiludau Service
definition @altsunsndmatazidenliiugdagudo aaniuludou Service uay Client 1
A dl o . . o o ¥ K 1 dl o a ] [
lABNNIZAL Test service Uaz Test client AMNATAL LAIRINALIN Next LNaAHWNN95E A

AW A.19



Web Services
Select a service implementation or definition and mowve the sliders to set the level ?:Rice and client generation.
D

Web service type: | Top down Java bean Web Service r - l

Service definition:  /WS5S/WebContent/wsdl/PurchaseOrder.wsdl + | Browse...

Test service

Configuration:
Server runtime: Tomcat vi.0 Server

Web zervice runtime: Apache Axic

@

Service project: WS

Client type: |Java Proxy

Test client
Configuration:

Server runtime: Temcat vi.0 Server

Web zervice runtime: Apache Axic

\ Client project: WSClient

®

[7] Publish the Web service
[T] Menitor the Web service

Overwrite files without warning

Do not show me this dialog box again.

®

AN A.19 NTNFINY Web Services &379191AANRANNLANANTITLAA

9) aniulsunsnaratasianautinsng Web Service Skeleton Java
. . dll A -:llall IR a a 09: ]
Bean Configuration taiaanlasnnesylia3nsainiaaidainianansdaia aintunats

Next AININWA A.20



ﬂ\h‘eh Service

Web Service Skeleton Java Bean Configuration
Define a skeleton Java bean as a Web service.
Skeleton folder | /WS/src v]

["] Define custom mapping for namespace to package.

AN .20 MENFN9 Web Service Skeleton Java Bean Configuration

10)  TounsNBmAUuwAAIUTingsng Test Web Service iaiaan Test

facility #ali/sunsuaziaan Web Services Explorer Wiglagjuda fsnmi a.21



Test Web Service
Select a test facility

Test facility: | Web Services Explorer VI ’ La,unch]

NN A.21 WY Test Web Service

v 1 1 ]
1) QNUUAuTinene Web Service Proxy Page wdanlaisnnesiieli

TUsunsugs e Inan g Resar Ui LA AININD A.22



ﬁ\l\‘eh Service

Web Service Proxy Page
Select generate proxy if you want to generate proxy for your service.

[V] Generate proxy

Output folder | /AWSClient/src - ]

[] Define custom mapping for namespace to package.

NN A.22 N9 Web Service Proxy Page

12) antiuTilsunsuaadtazignmiinsne Web Service Client Test
el S @enaadlulunssing sl

- Test facility: JAX-RPC JSPs

- JSP Project: WSClient

- EAR Project: WSClientEAR

- Folder: samplePurchaseOrderProxy

- JSP folder: /WSClient/WebContent/samplePurchaseOrderProxy
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=

feldsunsnanadlinivunsinanilulidugldGauiesuds aniu

Auua g dfasnisudaaenatlu Next Aanni a.23

ﬁwm Service
Web Service Client Test
Do you want to test the generated proxy?

Test the generated proxy

Test facility: |JAX-RPC JSPs -

J5P project:  WS5Client

EAR project: W5ClientEAR

Folder. samplePurchaseOrderProxy

ISP folder:  /WS5Client/WebContent/samplePurchaseCOrderProxy

Methods
getEndpaint()
setEndpeint(java.lang.5tring)
getPurchaseOrder()
main(java.lang.String[])
checkPOStatus(java.lang.String)
checkPOPartsOutOfStock(java.lang.String)

| Select All| | Deselect Al

Run test on server

®

NINA A.23 UNFNY Web Service Client Test

v 1
13) e niulilsunsuazuananiingng Web Service Publication @411
v v 1

dunautitldau1sanatly Finish lHae fan1ng a.24

a El

14)  WeallsunsuafiunisadaBouies §ldaunsonsaasuianansy

U 1
TUsunsuasnaliuun e senni a.25



Web Service Publication

Do you want to publish your Web service?

Launch the Web Services Explorer to publish this Web service to the Unit Test UDDI Registry
Launch the Web Services Explorer to publish this Web service to a UDDI Registry

@ [ sBack ] Nea> || Finishﬁ[ Cancel

AN A.24 FNY Web Service Publication
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24| webserviceutils.jar IEI
wi | wedldjjar
4 =% While_Wait
> = bpelContent
readme.tt
4 T4 Ws
4 5 are
4 [ org.chula.eng.cp.sews.java
» [J] InventoryStock.java
s [J] InventoryStockService.java
s m InventoryStockServicelocator java
» [J] InventoryStockSoapBindinglmpl.java
> 1)) InventoryStockSoapBindingSkeletonjava
)] InventoryStockSoapBindingStub.java
PurchaseOrder java
[J] PurchaseOrderServicejava
> 1) PurchaseOrderServicelocatorjava
» [J] PurchaseQrderSoapBindinglmpl java
4J] PurchaseOrderSoapBindingSkeleton java
PurchaseOrderScapBindingStub java
Trackingleogistics.java
» [J] TrackingLogisticsService java
> 4] TrackinglLogisticsServiceLocator java
- [J] TrackingLogisticsSoapBindingImpl.java
- 1J] TrackingLogisticsSoapBindingSkeleton.java
» m TrackinglLogisticsSoapBindingStub,java
B ws
- B, Web App Libraries
> B JRE Systern Library [JavaSE-1.6]
= build [=]

m

PN A.25 LAAINITAT A LLITAsTLATA e LR
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1) UNANNATINTITEY “A Weak Mutation Testing Framework for WS-BPEL”

o

felgFunsdmidanileinaueuaziiaTlue “N17U7EINAITINNTFINGNININEINT
AaNfinmesuazifanIsnaenfuas A3aT 8 (The 8th International Joint Conference on
Computer Science and Software Engineering: JCSSE 2011)” sxyneTun 11 - 13
WOBNAN 2554 U AizwalulafansaumALaznIsieans s angdaniaa Ananam

ANANEN WATU TN szinalng

2) UNAINITINTITES “WeMuTe - A Weak Mutation Testing Tool for WS-
BPEL” @ lAFLn1sAmaaniNeadaLaLasANun e “International MultiConference of
Engineers and Computer Scientists 2012: IMECS 2012” $21497199U7 14 - 16 AunAN 2555
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