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A Variability Design Technique based on Component Architecture for
Dynamic Component Integration

I =
Kim Chul Jin Cho Eun Sook
2 %
ATIE 2L 5 2ZEH S /L Time-ToMorket& -?—I?I’} AR 3golH AZES oo g2 AnF7|(lfecycle)

g FEY 4 e ielth aYEg aiHos PXIEE FYS7] A% /Y] A7 gt et AAFoln
24749 /WS A7y} wFsAch AIXVE B3 Hd A4 Foll shhe BHE AT 29 ofDA Aok}
1 FF 282 298] 9% ATYE opldAE ojusl FAs= otk

B o= E37} 71ss 23 ATUEES ALsly] 98 ATUE o}F|dAE sutog ATUE 7te] 28-S % 7}
WA AA Z1Ee A s ol AEUE 2be wiAA e B89 YagsWokiow)e] the ZhEA AAl JEe
Agract £ 7He AFJE ol7|8lA s|uke] A7 A eKConnection Conrach) & AAISKE o] Aotk 2 AL A
TiEe] AF e o] 2(Provded Interface)Z AHg-3te] AASIH o] A Aok o8] FHoz AFUEE 2P|
SHCustomizion)& + A= 7PHES A&t

Abstract

Software developrent by component integration is the mainsiream for fime-fo-market and is the solution for overcoming the
short lifecycle of software. Therefore, the effective techniques for component integration have been working. However, the
systemnatic and practical technique has not been proposed. One of main issues for component infegration is how fo specify
integration and the component architecture for operating the specification.

in this poper, we propose a workflow variablity design fechnique for component infegration. This technique focuses on
designing to a connection confract based on the component architecture. The connection contract Is designed o use the
provided inferface of component and the architecture con assemble and cusfomize components by the connection contract
dynamically.

= Keyword : Component Integration, Connection Confract, Variability, Workflow, Component Architecture
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Component Based Development(CBD)
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» Provided Workflow Connection Contracts
« Provided Component
* Provided Interface
» Provided Operation
* Input Parameters
* Output Parameter

*Required Workflow Connection Contracts
« Required Component
* Required Interface
* Required Operation
* Input Parameters
* Output Parameter
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* Qutput Parameter
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Macro-Workflow Profile

/ <WorkflowProcess>
<Component id=C2” name=‘Loan”>

<Operation name="computeLoarn’>
<InputParameters>

</InputParameters>
<QutputParameters>
<QutputParameter typ
</QutputParameters>
</Operation>

e="String”

<Interface name="LoanInf” type=Provided™>

<InputParameter type=*String” index=<1" />

index=1" />

Connection Contracts

4 <Contracts>

~

( <Provided- Workflow-Cornection-Contracts™

</Provided-Workflow-Connection-Contracts>

PWCC

</Required-Dat:

\___ </Contracts>

<Required-Dataflow-Comnection-Contracts>

ow-Connection-Contracts >

)
=

<Required-Workflow-Connection-Contracts>
<Required-Component>Account</Required-Component>
<Required-Interface> AccountInf</Required-Interface>
<Required- Operation>computelnterest</Required-Operation>

<InputParameters>
<InputParameter type="String” index="1" />
<InputParameter type="String” index=2" />
</InputParameters>
<QutputParameters>
<QutputParameter type="String” index="‘1" />

</QOutputParameters>

<fInterface>

</Component>
</WorkflowProcesse>
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<« Register Result Check Point

Logical Workflow

Connection Contracts
(XML)

Co

Data Registry | — l
— Load Data L_) —> Request

Next Component Info Contract

A

<— Component info Parser

< Register Object

Object Regi
Ject Registry —> Load Object

{ Invoke ( component info )

T Result

gf 18T )87 ]

Components

Phyiscal Workflow
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Step 1. Define Connection Contract

AdZ Ak ATUE U9 emoldE H
3l @AIEZA  GeneralComponentBean$]  cre-
ate(), getAddressFromPerson(), getAddress() £
HejolHel| g PWCCE H93tcth

Step 2. HIER? 44

£ A= GeneralComponentBean?] cre-
ate()9+ getAddressFromPerson()7+e] .8, getAd-
dressFrom Person()3 getAddress()3te] E&&
A7 A3 create()d] B2 Ak RWCCO
getAddressFromPerson() 972 #¢k¢] PWCC%
ZU3 ARE Aol =3 getAddressFrom-
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Person()2) @72 Ak RWCCOl getAddress()
a7 Aoke] pweCe 598 FRE Ao

Step 3. Ho[e{ E2 &

B @A olAE GeneralComponentBean?| cre-
ate(), getAddressFromPerson(), getAddress() £
Heolde Assly] U5 "ay Y wAds
o 9@ ARE AAS= BAERA getAddress()
o 98 /M4l Address AAE getAddress-
FromPerson()8] &9 w/ldSFE2RE dEth o]
o} 7& ARE getAddress()?) RDCCH U8}
& getAddressFromPerson()| PWCC AHE &
& Aojgch

4.2 HBE 71N ZA}

2 gAdAE Axdes A4S HIIH)
o5 B =2 A rPes AEd HEd
9l 7}2¢) CBD 2N 2E %8 ALE AT
JeZ gaes zAET 24 ddRle & 4
o nE i) Fedd AEAS tios ZAH
. 2Ab PrEE A AZEJ FH A
WEYl 1SO 9126[11]1& ©| 83T

T 194 2= AT o] AZE FE &
A WEL11-13] Zo AN #EE WEY
o24 o]8|A(Understandability), H744(Change-
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<Understandabitity>
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Quality attribute Sub-Characteristic

Functionality Suitability Accuracy Inter-operability Security
Reliability Maturity Fault tolerance Recoverability

Usability Understandabitity Learnability Operability Attractiveness
Efficiency Time behavior Resource utilization

Maintainability Analyzability Changeability Stability Testability
Portability Adaptability Installability Co-existence Replaceability
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Undergtandabili orkflow) Changeability(W orkflow)
Qurvey U1 U2 U3 U4 urvey C1 C2 EC3
NM 23 23 23 23|INM 23 23 23]
NP 15 14 12 14{INP 11 7 9
NPE 3 2 0 2| [NPE 0 0 0
NPR 0.6521739| 0.6086957| 0.5217391| 0.6086957||NPR 0.4782609| 0.3043478| 0.3913043
NPER 0.1304348) 0.0869565 0] 0.0869565| |NPER 0 0 0
Replaceability(W orkflow} Extensibility(W orkflow) Generality(Workflow)
R1 R2 ER3 ER4 Survey EE1 EE2 Survey EGH1
NM 23 23 23 23| [NM 23 23} [INM 23
NP 12 13 9 11] [NP 15 14| INP 19
NPE 1 0 0 0} [NPE 0 0| INPE 3
NPR 0.5217391| 0.5652174| 0.3913043| 0.4782609| [NPR 0.6521739| 0.6086957| [NPR 0.826087
NPER 0.0434783 0 0 Of INPER 0 0| INPER 0.1304348

NM : Number of Measurements

NP . Number of Positive Responses of This Method
NFE: Number of Fositive Responses of Bysting Method
NFR : Positive Responses Ratia of This Method

NFER : Positive Responsss Ration of Eqsting Method
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(2) Average Graphs of Metrics
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