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Abstract A critical issue for realizing reuse of software architecture by reflection mechanism is to organize and manager
meta-information of software architecture. This paper argued for a meta-information, which can effectively organize and
manager meta-information for reusing architecture, At the same time we utilized XML to design an architectural meta-
information description language which is able to sufficiently describe all kinds of meta-information defined in this meta-

information model in order that architects could accomplish the reusing of software architecture artifacts efficiently at

software design stage, by manipulating meta-information.
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< metaComponent id="xs:QName" >
<basicFeature>
<author>xs:string</author>?
Name:>Xs:string 9

<namespace>xs:string</namespace>?
<version>xs:string</version>?
<doneDate>xs:date</doneDate>?
<storedDate>xs:date</storedDate>?

Type>
<ADL>xs:string</ADL>?
<style>xs:string</style>?

:Striny
<domain>xs: :stripgj’/domaip?v
<purpose>xs:string</purpose>?
<¥1mctions>xs:smng</f\mcuons>7

{family]</resourceType>

</basicFeature>? .
<structure typeNa_mc:"xs:sp-ing" changeable="xs:boolean" name="xs:string">
<interface 1d="xs:QName" name="xs:string">
<81
<imerfacel]-:lemen_;_ id=")}s:QI~1mf“ n;amF"sz:su'ing’b

<elementType>{provireq]</elementType>
<lab€lNBm9xs:stringﬁabe|Name>
<paramDecl>

String</p
<I§ramnType>xs:slnng</paramTypo
<fparamDecl>?
<returnVatue Type>xs:string</returnValueType>?
. </interfaceElement>*
</signature>
</interface>*
</structure>
<behavior id="xs;QName" changeable="xs:boolean">
<specification> X
<operation id="xs:QName" name="xs:string">
<optT: provireq]</optType>
<localVarDecl> R
<varName>xs:string</varName>
<varType>xs:string</varType>
</localVarDecl>*
<pre>xs:string</pre>
<POst>xs:string</post>
<map id="xs:(QName">

:QName:
<parameterMap>
<paraName>xs:string</paraName>
<varName>xs:string</verName>
</parameterMap>?
</map>*
</operation>* .
<invariant>xs:string</invariant>?
</specification>
</behavior>?
<constraint id="xs:QName">
<name>xs:string</name>
<type>xs:string</type> X
<expression>xs:string</expression>
</constraint>*
<property id="xs:QName">
<name>xs:string</name>

< XS:String</
@ L v upxs:suingm»
‘property>
</ metaComponent>
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< metaConnector id ="xs (QName" >
<basicFeatre >

<author >xs: snmg</ammr> ,
N

<ramespace>xs sring <mame§ﬁce>
<version >xs string <Aersion:
<doneDate >xs ch\eddmeDut: >7
<storedDate >xs date</storedlate>?
<resource 1 architecture jcomponent jconncetor |family | <AesourceType >
<ADL s mm;q/\m {eomponent ! ! e
<stvle >Ns:string </style >?
<environment >Xs stmg </mvmmui >?
<dornain>xs string </dvmain>?
<purposs > string </purpose >
<functions >Xs: sumﬂfmum>7

<tusicFeature >?

<structure typeName ="xs: string” changeable ="xs ‘boolean " name="xs string ">
<inkerface id="xs-OName® name="op">
</mterfuce>
<irtertace i ="xs (Namc" name="botlom ">
</interface™>

</structure >

<behavior id ="xs:QName" changeable =" xs hoolean*>

<fxhavior >?

<constraint ki ="xs: QName ™
<mame>xs string </mm9
<Qype >xsstring <Aype:
EXPresSIOn >Xs SUing «cx;rem >

<lconstraint >*
< 1ty id ="xs QName">
Fmptﬂ*nme‘\s “9iring </mame>
<qvpe >xs string <Aype >
alue>xs string <Aalue>
>

memC(nZggrim
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configuration #RH G ETIFER.

< metaCompostie id =" xs: QNam ">
<facade id="xs QName">
</facade>
<constituent >
<metaCamponentList >
<metaComponent id —“xs: QName">
</metaComponent>*
fmetaComponentd i >
metaConnectorList >
<metaConnectir id ="xs - QName" >
</metaComector>*
</metaConnectorList >
<constraint >
<name></name>
qvpe></type
<€ qpressian > expression >
</constraint >*
</constituent >
<configuration >
<link id " xs:QName”>
<point >

s Q]
<nterfaceName>xs :QName </interfaceName>
<fpoint >
<point >

<inter
>

</configuration >
</ metaComposite >
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BusAccount:
BusinessAccount

CheAccount:
(CheckingAccount

SavAccount:
SavingAccount

SimClock:
Clock

People:
PeopleADT

ADTConn:FilteringConn |

BM:BusinessManager
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[ TM:TransactionManager |
|

L transactionConn:FilteringConn I

I 1
Miogin:ManagerLogi TLogin:TellerLogin Clogin:CustomerLogi

ImanagerLoginConn:FilteringConn| [tellerLoginConn:FilteringConn | fcustomerLoginConn:FilteringConn]

I" Art:M: Anis(] | TellerArt: TellerArtist I |CustomerAn:CustomerAni5lI
|m TkConn:RegularConn| [ telleerConn:RegularConn] [customeerCon.n:RegulaxConn I
L" Tk:G ,hicsBinding] ITelleer:GraphicsBinding] I CustomerTk:G icsBindi ’
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architecture Acc(xm!MmmgerS\iem is {
wmponent 'g
comporeni Clock is extern ’Accwrannager/Clmk €2}
isexten | 2A 2}

component BmMccumlbc\lmﬂ

{AccountManager /BusinessAccount .¢2.}
component Che) ..umn oxtern

{AccountManager /Chec| l{&
componort Pocis Al Ea oo { ccountManager PeopleADT <2 3
component BusinessManager is extern

{ AcuwnMamgsr/BusneﬁManag«.r Q@3

umlur _bypesi
connector FilteringConn is { message_fiter message _filtering ;}

architcctual _topology {
component _msances { Ch
BnAconnt Ensneacoount . SmC ook Che %
}chrk. People ADT BM.BusmﬁMamg_r

connector_instances {
) ADTCom : FilteringConm

comeetions {
coanector ADTConn
i {top SavA CheA t, People Bi SmClock: bottom
L}
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<facade id="metaArchO1 ">

<basicFeature>

<author >3 ~%.</author >
<resourceName>AccountManagerSystem </resourceName>
<namespace>http //www.sklse org/reflection /zhang </

namespace>
<version >1.0</version>
<doneDate >2007 -09- 18 </doneDate >
<storedDate >2007 - 10-01</storedDate >
<resourceType architecture </resource Tvpe>
<ADL>C2SADEL </ADL>
<style >C2</style>
<environment />

<domain>$R 17K /- £ 5 K Hi</domain>
<purpose > B & $0 & /0K 1 {5 B/ purpose>
<uncuons />
</basicFeature>
<structure changeable ="true" name="AccountManagerSystem ">
<interface id ="outerInterface " name="interface"></imerface>
</structure>
</facade>

B 16 #irtkEEARERSHSUTE LR

“consioent -
<meteComponentl ist -
melaCompunent 4 MSavingAccout
ture changesble e typeName - SavingAccount ” pame"Sav Accout®

mierace id~"MSavingAccount ierfaccd] " name -~ ikerface:

si
T terfaceementd el “name- "SetPwd”
ckmentType prov-< clementType -
slabsiNme5ip sepud ubelNeme
“iparamDect:
faram Name < param Name:»
<param Type-String. param Type
« paramiect
mierfaceFlement
signatuee

< inkerface.

“structure.
“hehavior id <"MSaving Account hehavicr” changeable = Tue”-
<specificatk

<varName>pw<.varName:
<xarType »String~ var Type>
<localVarDec)
post ~ -password - pu ‘post
“map>
- ehmentName: SetPwd - clementName
porameterMap
paraName ' ‘paraName
varName pw- Narkame >
« parameterMap>
Smaps
ioperation -

imariagt - (balance exgreater 0) and (passward -+ NULL )-~inv aciant
- specification

bpe Srmg tpe
vakie  vahe

eaCompanent.it
~mesConnector]
eramecer - MADTConn”
sructure changeable e fypeName—"FillorigConn ™ name-"ADTConn "
face id -"Con imerface0] " name “top™
“merface id "Com imerface02” namme - hotiom
siruciure

int

name: Com ouamum e

P maran

“ celfrm.mm size  2)and

Lg\sblmwﬂ interfaces .name wp/) and
(exsts iin self nkerfac e:mphn (iname - botom ))
ExpresIn

“iconstraint
“property id - "property 08
e mmm -polisy * name
o
< vabee message . Fiermg ke
property™
metComoctor
‘metaComevtorList
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<configuration >
<tink id -~ "link O1">
<poin >
tock

</point>
<pomt >
ADTConn

</point>

<Tink >

<Tink id --"tink 027>
<point >

</point>
<point >

</point>
link> bt
Qirk sl —"tik 03">
<point >
heClock

</point>
~<poirt >

ADTConn
op

SavAccount

</ point>
<point >

>ADTConn

</poir>
</link>
<tink id = "link 05">
<point >

</point>
<poirt >

=
</point>
Slink
~“tink 06">
<poirt >

</ point>
<pore >

</poira>
link> po
<tink id —“link 07>

<point >

</point>
<point >

elemcniName>

</ point>
link>
</configuration >
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A 1@ L I — -3 B9 % 3588 dispatchConn, JATTT #45X
BMAREHWEEER, ER— A&, BRI mE 19
FIRBET ARG . KRG —RPBRE TLEIBEAEE
Pl 45 T 2 55 Bk 2R 254 1 45 A9 TR MetaADL SCRS I
FHRH C2SADEL 3C#%, Tk 20 iR .

1
imClock:Cloc! I
SavingAccount BusumsAuoum Chcckm coount P leADT l

ADTConn:FilteringConn

BM:BusinessManager :
.____________ —
dispatchConn:CompositeConn
——— ey
[ TM T ransactionManager ¢
I
| [ transactionConn:FilteringConn | !
! [TCogin: TellerCogin) |
- '
| [managerLoginConn: ellerLoginConn) ustomerLoginConn]
FilteringConn FilteringConn FilteringConn |
¥

T
|[ManagerArt:ManagerArtist]

T
[relleran TellecArti]  {CustomerArt:Customerartit] |

| T T T
| manaEeerCunn R:glanonn tellerTkConn:RegularConn] kustomerTkConn RegularConrf!

|[Mamgcr‘l"k GraphicsBinding] [Teler K GraphicsBinding] [Customer Tk GraphicsBinding |

H19 R|OEEPFLSEEARNERSGANEBRR

hi Bank/
component _types {
component Clock isextern { AccowrtManager /Clock €2:3
i isextern  { g/ €2, )

is {

extem " ¢ A 7 €2y

(A Checking <2}
cm‘lpornmPeopleADTlse\'lcm { coc(,mMmgu /Pecple ADT .2 }

component TmnsumMumgex frosi,
c2

3
omponent ManagerLogin is extern. { TranscationManager /Mnnagerl.ogm €2}

component TellerLogin 1s extern  { TranscationManager /lierLogin .c
component CustomerLogin is exiem (r\'rm\scammMamgr /C“some Lngn ?
component ManangerArtist is extern  { TranscatonMan r/Mannng:rAms 2.
compmemreuemms-s extern {TranscationManager TellerArtist 2}
component CustomerArtist is extern ;TrmamMumger /CustomerArtist .c2}
compon:anraphncsBmdmg(s\ml i}

C(l nector ty
o o BiheringConn is | message filtor message fitering -}
comncetor RegtlarCom s (messape Tier no ftcring
ey o Tihering ;3

an:hn:c\ual _topology |
componeni_instances {
Saving/ ; Che Account :CheckingAccount
BusAccount ssAccount ; SimClock : Clock:

mding ; CusiomerTk Grnphk:sBmdmg

transcationConn : FuwrmgCorm manaj Longom Flllbrmchnn

tellerLoginConn Fuemngn teller ThComnm

customerLoginConn FilteringConmn ; clmneerCau\ ReguluCcm
)mnnageeran “RegularConn ; dispatchConn -CompositeConn -

Cheac .People.B
T T ; botiomn TLomin Clogin MLoin:}

SimClock . bottom BM ;}
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connector tellerLoginConn ftop TLogn :bottom TellerArt ;3
connector customerLognConn {top CLogin ; bottorn CustomerArt 3}
commector managerLoginConn Miogin :bottormn ManagerAst ;
connector l:lk:r'ﬁConn {lop TelL'?PAn sbottorn Teller Tk ;3 e }
connector customerTkConn {top CustomerArt ;bottom Customer T 1}
comector manageeTkComn {top Manager Ast, bodom managerTh;
connector dispatchConn  {top BM ; bottom TM 13
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