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An Aspect-based Testing Framework for Performance Evaluation of
Composite Service

Jong-Phil Kim"

ABSTRACT

- Jang-Eui Hong™

As service-oriented software is considered as one of solutions to fulfill the users’ needs in internet service environment, it has been

increased the demands of reliable service development by the composition of internet services. However a critical issue in the service

development approach is to satisfy the performance requirement as well as the functional correctness for the developing services, because

impatient user multiply clicks the request-button of service without a short waiting. This paper proposes a framework to examine the

performance of composite service. Our testing framework provides the data of service response time to service developer by measuring the

service execution time. We develope an Aspect-based timer service, and weave the service with existing services to measure the

execution time. Additionally, we perform some experiments to confirm the usefulness of performance test for composite service. This
framework can support to develop a good performance service by substitution of the dragging service with another new service that will

be a component of composite service.

Keywords : Composite Service, Performance Testing, Testing Framework
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Aspect Descriptor

Edit “iew About Exit

WS-BPEL

<sequence name="Main"

<receive

name= Hecewe\tmerary
“Travel”
res TravelReservationPortType”
operation="builditinerary”
createlnstance="yes"
wariable="tineraryln">

<documentation
The process walts for the incoming message to arrive,
</documentation>

<correlations>
<documentation>
Correlation set is initiated with the data received in this activity, The ¢
</documentation’

<correlation set="ltineraryCorrelator” initiate="yes"/>
</rorrelations>
{freceiver

<assign name="Copyltineraryin”>
<documentation>
The Assign activity copies input data to four variables: output variable a
</documentation’>

<copyr
<from wariable="ineraryln” pa
<to variable="ltineraryOut” part="itinerary”/>
<foopy

<copyr
<from wariable="llineraryln” pan="itinerary"/>
<to variable="Reservesitlineln” part="ttinerary">

Weaved result
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Sevices selector

Reservedirine ReserveVehicle FeserveHatel

<gequence name = "Main"> ~
<receive name = "Receiveltinerary” partnerLink = "Travel” portType = "tres:T
createlnstance = "yes” variable = Nineraryln™>
<documentation> The process waits for the incoming message to arrive
<correlations>
<documentation> Correlation et is initiated W\lh the data received ir
<correlation set = “tineraryCorrelatar” initiate = "ves"/>
</foorrelations >
<freceivel
<assign name="ASetTimer">
<copy>
from> ‘TravelReservationService' </Afram>
<tor$3etTimerdn, parameters/TimerMarme < /o>
<foopy»
</assign>
<invoke name="lSetimer” partnerLink="TimerService” operation="SetTimer" »
<assign name = "Copylineraryln”>
<documentation> The Assign activity copies input data to four variables
<COpY>
<from wariable = "Rineraryln” part = "itinerary”/>
<to variable = “ltineraryOut” part = “itinerary />
<foopy>
<copy>
<from wariable = "Rineraryln” part = "itinerary”/>
<to variable = "Reservesirlineln” part = "itinerary”/>

Aspect

<aspect name="Aspect” type="composition"/>

partnerLinkType = "tns

<advice type ="before” pointcutame= "ExPointcut”>
<invoke partnerLink="TimerController" operation="Start Timer"
wminstns="http . //TS/" portType="tns:TimerController”/> </ advice>

{advice type ="after’ pointcutilame="ExPointcut™>
<invoke partnerLink=' TlmerContrDHer/>Dperat\on "Stop Timer'/>
<invoke partnerLink="TimerController" operation="StopTimer"
wminstns="http . //T5/" portType="tns: TimerControllet”/> </ advice>
<faspect>
£

<partnerLink name = "TimerController” ®mins tns="http://enterprise, netbeans, org/bp
imerServiceLinkType” partnerRole = "TimerSer
<pointcut name="ExPointcut” Activity="invoke" partnerLink="+" portType="+" operation:

< /assign>
<if name = "HasAirline">

<foopy»
<COpY>

<from wariable = "Rineraryln” part = "itinerary”/>

<to variable = "Reserve’ehicleln” part = “itinerany"/>
<foopy>
<COpY>

<from wariable = "Rineraryln” part = "itinerary”/>

<to variable = "ReserveHotelln” part = “itinerary”/>
<foopyr

<documentation> The If activity examines f the client has an airline res
<condition>not{$ltineraryln,itinerary fota:linerarylnfo /ota: Reservationlten

<sequencer
<documentation> Sequence of actions that will be performed in cas
>

l SelectService H

Reporter I l Save Al I l Exit

Fig. 5. Descriptor View of PerToCS Tool
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1. Choose Project Categories: Projects:
o
}\]-jr U;]—a}}ﬂ & ) web Senices & Asynchronous BPEL Process
& Java EE % Synchronous BPEL Process
3 Java ME (MIDP) : ;‘;E":'Bﬁ::;;::"l““ S
® TS - NetBeans IDE 6.5.1
File Edt View Navigate Source Refactor Run Debug Profle Versioning Jools Window Help
EEEHD D THPEB G
Proi €x Seni
H mices
HNew »
E" Build
«— Clean and Build
Clean
Verify
Generate Javadoc
sk, 71 fin
Debug
E = i H i i
EES=gRuEs Fig. 8. Project Creation and Service Deploy for TRS
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[}

<process .. > ..

183te] G AuI2E PASE 2 wel Auzd g

<sequence>
<inwake parnerLink="Ti tion ="StartTimer"
‘”“’E?fpu"ﬁ;r"!b.e;”sffwiﬂﬁﬂi‘”” ekl of, AEJL oo, seoof Mu|avh A or APsal

E
<inwoke @, |nium?évm'§ne Soep

N

Cinwnke parnerlink=Tjner" operation="StopTimer"
inputvariable="Sevicelnfo" ... />

FoAqH[ 2~ A L% *a‘f‘@ Alzbo] A€t} Fig. 9004
H2AE o] grjojx= HAE yolEE

@ BPEL <lzle] XML e 2 ?J%ﬂ.ﬂwl, A deolE e dF=
D = Table 17 2t}

Driver

~— ®*fi@/ @,@—» il 54 M3 A1t

</process>

O
oo

ving
Engine @gsﬁtBa\g\e

\WS BPELEngmeé Jmer  Test Table 10 Foj7 42 dolgo] thale] WA TBSo o
T & As 5 AHle FRAIY AT A F 103
Fig. 9. Procedure of Performance Testing Sg9on oo HF LHUATHARDS A&Esga, 2
3= Table 29 2t}

53 e HA Table 20149} 7Fo] ReserveAirline¥} ReserveHotelol H]
HAEE 93t Z2AEY FAHJew, 23 AH]29 3] ReserveCare Aojdoz o A8 A7ke B9t
Aes HAESY] 8 Bgde] e 4 ok & =i ReserveCar®] A2 AA xdd Au]=9 Ads 8¢
A AAEE ZHAYAE TIvor 2gAu s i 4 th wea WEFE dFsy] 98 @9 MHAE g2 A
T SAE Y H2E 3 AAE Fig. 99 2t H] 2~ (ReserveVehicle) 2 thA| gt TRS A H]2of thale] A%

%, Elolu] AMulx HIVES £F AMH|2E gAg HAEES A 389om 23 Table 33 2t}
WS-BPELS 9193 $o HXAE =glo]H(Test Driver)E Z3 AHl~ TBSS TRSel tigh A5 Bl2~E 3 A3
53 Bl2E dolHE gtk 9 dolegE sFEE 2 gokahd Table 49 2k WAHOE TRS AH 204

Table 1. Test Data for the Composite Service
AR5 94 ol el XML HAl
- <PersonName:=>

<MNamePrefix=Mr.</NamePrefixz
<GivenName=Robert</GivenName >
<MiddleName =Anthony=/MiddleName =
<Surname=Jones</Surnames =
7HQl A\ </PersonName
<Telephone PhoneNumber="2241630" AreaCityCode="302" Extension="5574" />
<Email>rajones@somewhere.org</Email >
- =Address FormattedInd="true"=
=<StreetNmbr PO_Box="P.0. Box 77">1452 S. 13th St. N.W.</StreetNmbr=

~Cituama ~MWactHinctar - /Cituklama -

— <Air DepartureDateTime="2003-03-03T08:00:00" FlightNumber="942" ResBookDesigCode="¥Y">
<Departuredirport LocationCode="DEN" /=
<Arrivalairport LocationCode="ORD" />

81-5101] oF =Marketingairline =UA </MarketingAirine>
© o o - «<Seats>
<Seat Number="07A" Characteristic="Window" CustomerRPH="01" /=
=/Seats>
</Air>
- =Wehiclex
<ConfIlD Type="14" ID="02138525448412" />
- <WvehRentalCore PickUpDateTime="2003-03-03T15:30:00" ReturnDateTime="2003-03-
33_]_‘5_7]— 10T06:00:00">
=PickUpLocation LocationCode="YUL">=Montreal Dorval Airport</PickUpLocation:>
Gﬂ °~,1‘ =ReturnLocation LocationCode="YUL">=Montreal Dorval Airport</ReturnLocation:>
=/ WVehRentalCore=>
- =\ehicle AirConditionInd="true" TransmissionType="Automatic">
“WVehType VehicleCategory="CAR" DoorCount="4" /=
- «zRoomTypes>
<RoomType RoomTypeCode="KNGSTE" NumberOfunits="1" /=
</RoomTypes:=
- =RoomRates=
S elof ok - <RoomRate:
- <Rates>
— «Rate AgeQualifyingCode="10" MinAge="18" EffectiveDate="2003-03-03"
ExpireDate="2003-03-10":
<Base AmountAfterTax="1495.00" CurrencvCode="CAD" />
- <FormOfPayment:=
- «<PaymentCard CardNumber="3151002645983754" ExpireDate="1205" CardType="MC"=>
=CardHolderName >ROBERT A. JONES </CardHolderMName =
</PaymentCard:=
A AR </FormOfPayment>

<CostTotals AmountAfterTax="1957.92" CurrencyCode="USD" />
=/TravelCost=
— =UpdatedBy>
«<Access ID="UD9932147" /=

KIPS Tran Softw Data Eng
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Table 4. Performance Comparison of TBS, and TRS

. 12)

Table 2. Response Time of TBS Service (ms)

1 2 3 4 5) 6 7 8 ) 10 ART
ReserveAirline 47 32 31 32 32 31 32 31 32 32 332
ReserveCar 56 67 57 72 57 59 63 56 57 63 61.2
ReserveHotel 47 46 31 31 31 47 47 47 31 31 389
Table 3. Response Time of TRS Service (ms)
1 2 3 4 ) 6 7 8 9 10 ART
ReserveAirline 32 31 32 31 32 46 31 31 31 47 344
ReserveVehicle 47 32 47 47 46 47 32 31 47 32 40.8
ReserveHotel 31 46 46 47 32 32 47 47 31 31 39.0

X 0.2 Payment AW 29 A&

A% G2 4UE Bd ol B U8 AUANS

EER

Qe s o,

TBSS #AEF Mu|~ HU} Table 5014 H= 23
AMH)2s FHAAE TRS7} el Mulzret dod o
2 5 s s 2hA] 23 Au) o] HAAHQ &

¢

A u] 2 TBS TRS | FHAIEA} | S7HEH%) i =
A& A & dvx J&%f&\i}.
A ET} AMH| 2~ 61.2 40.8 -204 -33.33
A4 =g | 183 | 142 | -191 -14.33 PSS SHARS S A fyHe end sk
Mulz A AR FEE E 5 e otk B
Aol A= Aspect 718be] SHAIE A MAYEES AL
55 e Zat 24 & E9 gatomy 7+ Aulx Zease A L 2
9N E =waMe Fe, A, 2] ook Auag 2 oy mebA SEAIRE SAo] b Mu o A A7k
Gt e o A7IA AEzel tgk SEARE gk 5 QFL FA FEva T 5 gk w4 ez
4 A8E Fdslth @l FAF Aol F718ke] Apect ek SHAIRke] ghe WA Au| 2o SHAzte R 31
ZIRkel Aul s e 4 el Wd frEdS &8l 3 4= 9tk
sAste] 27b4el AW SR R APolA AR 4G A7 E4o] Qe Avzg
A3 o AMu2~%E Purchase-Order 23 Al 2[19]9] A8 9He Ba =4 Aolmz AH|27b wiHE o
W, zx3E  AMHl~E Order AMlZ, Payment AJH]2 E9 3 3oL} Aue Eate] oEHoln AF A}
Shipping |22 7-d 5] Sith. Order MM a7l i g 4 dvks Aotk o e S5 {18
T Al Wek Qs §H weh T, Ase A o] 7}FA ¥k AL Al A8S FAsAon, ®
220]al, Payment M¥|Ae= F2d AEEQ] 7ML ARtet g o] AJFolE YEYAYL AW Hi= od 4§
2 2R Aol Stipping AR A5 AR 2 gl Aol7] Wiel ol5g BF ud APe FAshs
ke gs FdAn Ad 1A Az did A9 Aol AA ALgA Zdel A SPAe] PRt %
3 v R % 103 23 e A en, A3k Table ettt
59 2. s AT Agddel Ui &8 7 AMulsel] tid A
Table 5. Response Time of Purchase-Order Service (ms)
1 2 3 4 5 6 7 8 9 10 ART
Order 23 2 23 29 25 27 32 27 27 28 26.6
Payment 48 | 48 | 50 | 44 | 48 | 47 | 47 | 49 | 45 | 47 473
Shipping 31 32 31 28 29 34 33 33 32 31 314
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