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Product-Line Architecture Development for Self-Adaptive Software
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ABSTRACT

In the latest intelligent computing environments, the self-adaptive software, as new software paradigm, which modifies its own
behavior in response to changes in its operating environment is needed. To develop the self-adaptive software, it is necessary to analyze
and design the context of software as well as the structure and the behavior of software. We need more efforts for self-adaptive software
development than for traditional software development because we need more activities and technologies like context modeling and
adaptation to develop the self-adaptive software.

In this paper, we present the product line architecture for self-adaptive software and templates of artifacts to improve the efficiency of
development through a reuse methodology. The artifacts of the architecture support the systematic reuse activities of core assets by
expressing the commonality and variability of product line.

Key Words : Software Product Line, Self-Adaptive Software, Product Line Architecture, Core Asset, Commonality And Variability
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Fgstd w Aue Wl FAstd
& uvehdch <E 4>+ ParkInfoView 2 TAF
AR BAME F4F dolth
"

Be wdd ZudA v 715 AR

FVERZ FAHY HAXIE FE(structure) B2}

E 39 (behavior) 22 AZEY S Yehdr)
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(& 4) ParkinfoView 2TALES] 29 HE HAM

E ghol 3)AzAke)
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}E
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J___%l
AT
AEIVE

(3% 7) A=A FXEEe] PAS Hols 2 M of
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Spec No CIS_parkInfoView
Spec Name parkInfoView Related CR parkInfoView
Context information diagram Context information specification
Context info ID CIL01
«Composite» Context info name UserLocationInfo
userLocationinfo
+  value() : char Description AHgake] F ) 91
[ ) ] CV_property Common
«primitives «primitive» -
tocetionay palrk:'rl'ap Req_s# ParkInfoView.A
) Value type (xtint,y’int)
Value Driven Rule
corimitive: “primitiver
WL-LAinfo GPSinfo
- locailon int - result! int
- result int +  value() ' void
iy Context UserLocationInfo::value() : (x‘int,y:int)
post:
H H H result=mapping(LocationAware.value(), parkmap.value())
WL-LA Toolki «gptional>» “onte ston Awars valial) = Geink
0o lkit ’ P parkDB L()I’::LX( LocationAware::value() : (x:int,y:int)
post:

[vl]result=transform(WL-LAinfo.value(), geoCoordinate)
[v2]result=GPSinfo.value()
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o &2 Ede UMLY HEUE tjo]ojaslg Apg-dlol
L=
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E5S A EEEF dof drp ZRYE g9l op7|aHE
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(28 32 Hrigta PDA Al2d ZoQle] AXUE +x
B2dg Btk AHE A 715E AT AttractionSearch
HAEIES} AL AL #e] 7]%5-& Al F3he PictureMgr

qn

o f o

{AttractionRe servationMgt
VG Y FU
A
1UserMgt
{CurLocation
A
tParkmapDisplay Z Q, {TakeupReservation
«optional des;gn n

’ s]l‘ il

= "’”

IParkinfoDispidy

(AttractioninfoDisplay ArconD

l l;l ral:llonSeuch

N . 7
IGPQIIID/

«v.p:design>

&

ExhibitionExplainMog | -

IPDASEFContror ...

: &l exmibitionExplainMgt
«optionakdesign»
PictureMgr
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«optional: des|j;n»
% 1.operationi()| Obiect! 2.operation2(); Ob]ath 1.operation1(). Oblecn operation4( Object4
Actori ActorI

«optional:design»
operation4() S -Oblect4

2.operation3()

3.operation2()<.| Object2
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(E 5) ParkmapView ZEZEHE HA|M

Variation Point

Name ParkmapView I CV_property Common
Description AHEAHE PDAZIZIE AHgdte] givbstae] ARE B & vk ARdlE AMgte] A A9 Z4F AMES] AAE ¥ 5 Avh
Related CR ParkInfoView

Provided interface IParkmapDisplay
i IAPComm: F-HANENE 91 AP9te] F2 e o]
o Reiedimertice | i TR At e
ICurLocation: FA @ & AH&2F 1A HHE A48 A o) 2
D [runtime]CurrentLocationAwareness
Description AHEA IXARE A7) A% B A2R ALS 7PEA-EAN g Foll wheh AErIA wiigd

Related scenario no.

ParkInfoView. A AH8-2F 91X 4 5

Multiplicity:1 / Relation: [v1] exclusiveOR [v2]

Component
Specification Model

constraints {[v1IGPSControl.getCurLocation(),
[v2IIWS-LocationAware Toolkit.gotCutLocation()}
Structure model
parkmap
mapPieceRequest
+ coordinate() : void
+ checkSum() : void uses |+ requestPieces() : void
+ requestPieces() : void 1 1|+ getResponse() : void
+ requestMap() : void | +  getResolution() : void
+ getMapResolution() : void| + getPieces() : void
+ sendResolution() : void
Ay
use
1
mapViewProcess use
contain 1|+ dispMap() : void -1__1/1 "
1 +  ViewConfigure() : int -
+  sizeMapping() : void mapElement
mapViewChange + FrameFitting()(ﬁ)void
+ DispUserPoint() : void n F
SRR + DispAttractions() : void + DispElement() : void
+ changeResolution() : void +  reloadDispMap() : void + getElementimage() : void
+  changeconfiguration() : void| |1 gotMapPieces() : void +  getElementName() : void
+ changeSize() : void +  DispElement() : void +  getElementiD() : void
+ _reload() : void +  sendRequest(parkmap) : void + requestDetailView() : void
+ getResponse() : void
T
contain
userLocationAwareness
+ getCurLocation() : void
l «v.pruntime» |
IWL-LocationAware IGPSControl
Toolkit
+ ; . T + getCurLocation() : void
(22 11) ParkmapView EHES| Zafa 7 2
Behavior model
_ 2.requestMap(),
1.dispMap(),] mapViewProcess mapRequestProcess|3.sendRequest()| IAPComm
4.viewConfigure()
user
5.dispElement() mapElement

6.getCurLocation()

7.DispUserPoint()

UserLocationAwareness

(32! 12) ParkmapViewZ EHES| ZajA ATEE Id
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2_level_varExpr if
2_level_varExpr then

b/

2_level_varExpr when variantslD contextinformationExpr
variantslD currentStateExpr
variantsID reconfigurationActionExpr

CE Ty B3 PDA Al =HRle] G Al WA

rule Location_rl{

when (weatherStatus.value() = 'veryCloudy'
or weatherStatus.value() = 'heavyRainy")
and IGPSControl.getCurLocation() is null

}

[optionalJrule Handicap_r1{

when userProfile.handicap = 'hearing_difficulty'
then [PDAStatControl.setSound(off)

and  [Speech-charTrans.initial()

}

rule Reception_rl1{

when receiveSensitivityStatus.value() = 'poor’
[v.p] then

then CurrentLocationAwareness->ICurLocation.getCurLocation()

[v1]RequestGenlnfo/ReallnfoPattern->RequestAttractionGenlnfoPattern
[v2]IPDAStatControl.Notifylmage("reception is poor")

}
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