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Abstract To solve the problem of abstractly setting up the static, running and dynamic architecture model for the sys-
tem constructed by the SMC component model,an architecture description language, which is named SMC/ADL and ex-
pressed by XML, was put forward. From the three perspectives of the type, instance and instance-behavior, SMC/ADL
utilizes a set of XML schemas to define the integrated architecture convention framework supporting software modeling

from design to running, until evolution phase,so as to extend the support for the architecture high-level abstracting to

the whole lifecycle of software. Relevant tools have testified its validity and practical applicability.
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1 <xs:complexType name=Servicelnterface™
2 <xsisequence>

3 <xs:element name="kind ">

4 <xs:simpleType>

5 <xs:restriction base="xs:string'">

6 <xs:pattern value="provided | requested'/>
7 </xs:restriction>

8 </xs:simpleType>

9 </xs:elemenl>

10 <xs:element name="multiplicity ">

11 <xs:simpleType>

12 <xs:restriction base="xs:string">
13 <xs:cnumcration value="1_1"/>
14 <xs:enumeration value="1.*"/>
15 <xs:enumeration value—"0..1"/>
16 <xs:enumeration value="0..*"/>
17 </xs:restriction’>

18 </xs:simpleType>

19 </xs:element>

20 <xscelement name= “sig” >

21 <xs:complexType>

22 <xs:clement  name= “operation™ type="OperationType”

23 minOccurs="1" maxQccurs— *unbounded"”

24 </xs:complexType>

25 </xs:element>

26 <xs:complexTypc name= “OperationType ">

27 <xsisequence>

28 <xs:clement name=“paras” type="xs:string” maxQccurs="“unbounded” />
29 </xsisequence>

30 <xs.attributc name="opname” type="xs:string” use= “required” />

31 <xs:attribute name="“returntype” type="xs:string" use= “required"l>
32 <xs:attribute name="‘“pararumber’ type—"xs:integer” use= ‘required’’>
33 </xsicomplexType>

34  <xs:element name= “constraint”™>

35 <xs:complexType>

36 <Xs:sequence>

37 <xs:element name= “componentid" type="“xs:string" minQccurs—=“0""»
38 <xs:element name - “interfaceid” type:- “xs:string” minQOccurs—"0"7=
39 </xs:sequence>

40 </xs:complexType>

41  </xsielement>

42 </xs:sequence>

43 <xsattribute name -“id” type- “xs:string” />
44 </xs:complexType>
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<xs:complexType name=“HorizontalJoinning” >

<xs:attributeGroup ref="‘“hjoin” minOccurs="1" maxQccurs="unbounded"/ >
</xs:com€1exType >

<xs: attributeGroup name= “hjoin" >

<xs:attribute name=“fromcomponent” type="xs:string" use= “required”/>
<xs:attributc name= “fromreginterface " type=“xs:string” use= “required”/>
<xs:atttibule name="“tocomponent”  type="‘xs:string” use= “required”/>
<xs:attribute name="toprointerface” type="xs:string” use= “required”>
</xs: attributeGroup >

10 <xs: complexType name=“VerticalJoinning” >
11 <xs:attributeGroup ref= “vjoin” minOccurs="1" maxQOccurs="unbounded"/ >
12 </xs:complexType>

13 <xs: attributeGroup name= “vjoin” >
14 <xs:attribute name="‘fromcomponent” type="xs:string” use= "required” />
15 <xs:attribute name="“frominterface” type="“xs:string” use= “required”/>
16 <xs:attribute name= “tocomponent” type="xs:string” use= “required”/>
17 <xs:attribute name=“rointerface” type="xs:string” use= “required”/>
18 </xs: attributeGroup >
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<xs: complexType name= “PrimitiveComponent™>
<xs:sequence>

ref="Servi " minQccwrs=“1" maxOccurs="unbounded” />
<xs:element ref= “shellType"/>
X ce>

<xs:.attribute name="ID" type="xs:string” use= “required”l>
<fxs:complexType>
<xsicomplexType name="shellTvpe ™

<xs:all>
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10 <xs:element name=“optional” type="

11 <xs:ielement name="optional” type="xs:string”

12 <xs:clement name=“optional” type string” fixed="atiribute-sester”

13 <xs:element name="optional” fype="xs:siring" fixed= “resource-perceptron” maxOccurs="1"

}xst </:<(s::llul:ment name= “optional"” type="xs:string” fixed="architecture-perceptron” maxOccurs="1"/>
</xsgall>

16 </As:complexType>

= “member-manager” maxQcours="1"/:
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1 <xs:complexType name=*CompositeComponent™>

2 <xsisequence>

3 <xs:element ref="Servicelnterface” minOccurs="1" />
4 <xs:element name="“componentBody"” >

5 <xs:complexType>

6 <Xs:sequence>

7
8

<xs:element ref= “PrimitiveComponent” minOccurs="1" />
<xszel ef= “CompuositeComp ? minOccurs="0" />
9 </xs:element ref="“HorizontalBinding” minOccurs="0" />
10 </xs:element ref="VerticalBinding " minOccurs="1" />
i1 </xs:sequence>
12 </xs:complexType>
13 </xs:element>

14 <xs:element name="shell" type= “shellType"/>

15 </xsisequence>

16  <xs:attribute name="ID" type="xs:string” use= “required”/>
17 </xs:complexType>
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i1 <?xml version="1.0" encoding="TSO-8859-1"7>
| 2 «<xsischema xmins:xs="hutp://www.w3.0rg/200 I/’XMLSchema">
i3
4 <xs: element name= “PrimitiveComponentinstance” >
t'5  <xs:complexType>
16 <xsisequence>
17 <xs: element name— “language” type— “xs:string” 1>
8 <xs:element name= “Servicelnterfacelnstance” minOccurs="1">
9 <xs:complexType>

10 <xs:element ref="“Servicelnterface/>

11 <xs:element name="class” type="xs:string” [>
12 </xs:complexType>
c 13 </xs:element>

14 <xs:clement name="shell" type= cheIIType >

15 <xs: element name= tmplcmentanon tvpe— xS strmg”/‘>

16 <xs: element name="protocol”  type="xs:string” />

17 </xs:scquencc>

118 <xs:attribute name="instancelD” type="xs:string” use= “required”/>
119 </xsicomplexType>

20 </xs:clement>

122 <xs: element name— “CompositeComponentlnstance” minOccurs—"1">
123 <xs: complexType>
24 <xs:sequence™

25 s element name="language" type="xs:string” I>

26 <xs:element name— “Servicelnterfacelnstance” minOccurs="1">
27 <xs:complexType>

28 <xs:element ref="Servicelnterface”/>
.29 <xs:element name—“class” type="xs:string” />
130 </xs:complexType>

31 </xs:element>

32 <xs.element name="componentBodv” >

1
33 < omplex {'ype> |
134 sequence™> |
135 clement re/—‘PrtmtltveComponentlnstance minQOccurs="1" /> '
36 ref= “C 1 Instance” minQccurs="0" /> H
137 (/xs element ref>* Honzantaledmg minQccurs= 0 />
38 </xs:element ref—"VerticalBinding™ minOccurs=*1" />
39 </xsisequence™
40 E complex 'ype:
41 <</xs:element>
42 <xs:clement name="“shell” type= “shellType"/>
;43 <xs: element name="implementation" type="xs:string" >
44 <xs: element name="protocol”  type="xs:string” />
45 </xs:sequence>
146 <xs:attributc name="instancelD" lype="xs:string” use= ‘required”/>

47 </xsicomplexType>
i 48 </xs:element> !
149 |

50 <xs:schemas {

FrBe 420 FEEA T —AN R4 F £ 4 PrimitiveCompo-
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<DynamicEvolution>

<State'[ransition parameters— " goalState "> i
<arrivedState  value “%goalState%s /> !
</StateTransition>

<AddComponent paramerers \u]urlnstamall) addedADl.Desc ">
<superSMC  value /Aupcrlmmmcll)'y fn !
<addedSMC  value— “%addedADI.Desc% "> |
<constraints super—“cl” sub="c2" desc—"addcomponent(cl,c2)" >

9 </AddComponent> :

i
|
|
|
!
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10 <DeleteComponent parameters “smelnstancel ) :
11 <deletedSMC  value " Ysmclnstuncel D% !

12 <constraints super “cl” sub “c2” desc “deletecomponent(cl,c2)” > '
13 </DeleteComponent> |
14 <UpdateComponent parameters: “updatedinstancelD, newADILDesc ™ |
15 <updatedSMC  value —"%updatedinstancell)% /= |
16 <newSMC value  “Y%newADLDesc% ">

17 <constrants super ‘¢ sub_old -“cl” sub_new “¢2”
desc  “updatecomponent(c.cl,c2)” > !

@

i 19 «/UpdateComponent= '
20 <Joinning parameters—"“startSMClnstancelD, warrlnur/aulf) ;
21 endSMCInstancell), end[nler/acell)
22 <fromSMC  value— “YstarSMClnstancel D% |

23 <fromlnterface value “YostarinterfucelD% " /> :
24 <toSMC value - “Y%endSMClnstancell)% " [ |
25 <tolnterface value “%endinterfacel D% !
26 <constraints sme—“c” startdf—*is” endltf—"ie"” desc— “join(c,is,ic} " * !
27 </Joinning> i
28 <Disjoinning parameters—“reqSMClnstancell) reglnterfucelD "
29 <reqSMC  valwe— “%regSMClnstance D% | |
30 <reqlnterface value  “Yereqlnterfacell)%" />

131 <constraints smc- “c¢” startltf- is” desc “disjoinfcis)”

i 32 </Disjoinning>

1 33 <Rejoinning parameters—*joinedReqSMC InstancelD, /z)mc’dRqumc;famlD,
34 ; e/()m/ ProSMCInstancell), re/z)m[ ’ro]mer/au.[l)

|
i 35 <joinedReqSMC  valwe— “% joinedReqSMClnstancelD) %" i
136 <yoinedReqlnterface value - “% joinedReqglnterfacell) %" /> :
137 <rejoinProSMC  value - "% rejoinProSMClnstancell) %" '
|38 <rejoinProlnterface value % rejoinProlnterfacell) %" '
1 30 <constraints smc—“c” startltf—"is” endltf—"ie” desc— “rejoinfc,is,ic) " > i
i 40 </Rejoinning> i
141 <AtiributeSetling  parameters—"name, newValue” |
| 42 <attribuleName valwe— “%name %"/ ;
|43 <attributeValue value- “YnewValue %" [> '
i 44 <constraints  desc- “atrributesetring.fopl” >

| 45 </AttributeSetting> :
| 46 </DynamicEvolution> |
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Xt SMC #3& 1 2 R R 55 M B AR 8L A4S P AT W iR
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