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Apéndice A

Neste apéndice sdo apresentados alguns detalhes de implementacdo das
ferramentas do ambiente LindaStudio e da instanciagdo do framework para

geréncia de adaptagdes na plataforma OpenCOM.

9.1.
Implementagao do LindaStudio

O ambiente LindaStudio consiste em aproximadamente 35.000 linhas de
codigo Java (desconsiderando linhas delimitadoras e comentarios'), distribuidas
por 29 pacotes e 312 arquivos-fonte. Cerca de 40% desse codigo ¢ dedicado a
integra¢ao de LindaStudio com o ambiente ArchStudio 3.

Originalmente, o ambiente ArchStudio 3 oferece uma ADL, chamada
xADL (Dashofy et al., 2002), que ¢ definida a partir de um conjunto de esquemas
XML derivados do esquema central xArch, bem como um conjunto de
ferramentas especificas para essa linguagem. Para tornar o ambiente LindaStudio
mais “leve™, as ferramentas do ambiente ArchStudio especificas para xADL
foram removidas.

As telas dos drivers das ferramentas Translator e Generator sdo
apresentadas na Figura 9.1. A Figura 9.2 ilustra uma captura de tela com as outras
ferramentas que compdem o ambiente LindaStudio: Fil eManager/ | nvoker,
ArchEdit, CriticGU (integrantes do ArchStudio), Styl eEdi tor e Conf Edit or
(introduzidas pelo LindaStudio).

Os editores de estilos e configuragdes (St yl eEdi t or e Conf Edi t or ) tiveram
seus parsers da notagdo sem fags introduzida no Capitulo3 gerados e

implementados com a biblioteca JavaCC (2003).

'Para obter essa estatistica, foi usada a ferramenta scl ¢ (Appleton, 2003), com as opgdes
-delimignoree-counts ncsl.

Para sistemas complexos, o estilo C2 pode impor uma sobrecarga consideravel de
processamento devido ao excesso de mensagens difundidas pelos conectores-barramento sendo
recebidas e descartadas por componentes para os quais essas mensagens nao sio relevantes.
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ndaX Generator D i : flindax; 101 =]

Generator

[ Config | CFRs for NetKit modules |

zArch document: file:/C:Ang/ecliy kspaceli tles/distri " oroet]

Style: DistributedNQoS LindaX Configuration Translator Driver 1.0 - [file =10 5[

Target Platform: |CFRs for NetKit ~ Translator
Config | Wright modules |

Property URL
xArch : fileziC: i i ations/rsvp-network-2.xml
Outmost configuration:  |QoSSystem -
| Target L Wright -

Property URI: [lesCaingfeclipsemworksp acefindaxexamplesicanfgurationd

@ Configuration controller modules o

{file:iC:Ing/eclif kspacefind: I |
for CFRs for NetKit
SRS SRl =l
Go to the "CFRs for NetKit" tab t @ Configuration script of
{file:/C: i i ationsirsvp-network-2.xmi}
[ for Wright
generated successfully.

Go to the "Wright™ tab to save it.

Figura 9.1. Drivers das ferramentas Tr ansl at or € Gener at or.

LindaX Configuration Editor 1.0 1w/ enamp =100 ]
Configuration

Architecture Edit \iew

[ warch =| conngurations: | i || = e ‘
¢ [ LindaxStyle (DistributedN@og ST | . eC! ave as lext...
- (== M el System templates ‘ | |Systew RSVPNetwork( ac_impl, neg_impl, negR_impl ) =]
[ Parameter (st i . 1 e E
o [ Port (Uadmé J{jjjLesssimpleQosSystem | | seyie = smisteibuceangos: =
o [ Port (UsgmG Ste SSVENCIWI || matance am
- CTPort (UAdme QoSSystem 1
o [T Attibute g':;r:':’i::!; FimpleQossystem : Type = #UAdaCtel{ #ec_iapl |
o [ Attribute A +
o= [ Wocahulary (Plnte I Instance ac2 <
o= [ Vocahulary (Pintr ————— -
o [ Vacabulary (Uda | Yocabulanz ‘ ‘ ‘
Check 5 text...
& 9 vocabulary (PTr3 | [ Provider types | Interface types | s pREiE
o [ Vincabulary (Rint Component types | ¢ fgorall -
o= [ Wocahulary (Rintt UQoSHey : c : set Components| #UkdmCtrl )
o= 3 Vocahulary (RTre BN
Invalid UAdmCtrl E ;
o [ Vacabulary (UQo P—— : exists
vocabulary & 9 Vacahulary (SSig L : n : set Components( #UQodNeg :
attribute : b <
o 5 vacabulary (Pintr : Pe i set Ports| #c ):
o= [ Wocahulary (Rint : pn : set Ports{ #n );

o 3 Vocabulary (IMetd | vosmvimin i IMioke ArchEdit
o [ Predicate (M200¢ | progicates: Invoke Critic GUI -
T g Ereglcaie (.?dlr;n(é LindaX first-order logics Immoke Critic Manager
o redicate (Fu :
: d (Fully Fl Q0SHegs Invoke LindaXConf #m, #pn ) in set Pipes()] and
2 AdmCtrisWithQoSNegs Imvoke LindaXEdit #s, "Type" | == §PIntralevel]
RequiresE| (MapperswithQoSNegs Invoke LindaXGenDriver
=Part= attri| |q, - i Ve % 5
Cardinality Invoke LindaXTransDriver _||:| ﬂ
ol
Cardinality
=Bignature, nl
Arch: filedC:ingleclipsefwarkspacelindadexamp | ationsirsvp-hetwork-2.xmi
Critic: VocabulanyCritic orl i feshierarchyngos.xml
Focus: i istri mil
Focus Open Editors aliz ot

Figura 9.2. Captura de tela do ambiente LindaStudio.

A seguir sdo apresentadas as interfaces Java das ferramentas Generat or,

Transl at or € Expander.
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9.1.1.
Interface de Gener at or

11 public abstract interface |Generator ({

12 /* retorna lista de scripts de verificacao */

13 protected abstract Hashtabl e generate(

14 String url, /'l | ocalizagdo do docurmento Li ndaX

15 String objld, // IDdo estilo

16 Hashtabl e synb // lista de val ores para propriedades paranetrizadas
17 ) throws Exception;

18}

9.1.2.
Interface de Tr ansl at or

1 public abstract interface |ITranslator {

2 /* retorna lista de scripts de configuracdo */

3 protected abstract Hashtabl e transl ate(

4 String url, /1 localiza¢cdo do docunento LindaX

5 String objld, // 1D do sisterma ou tenplate

6 Hashtabl e synb // lista de val ores para propriedades paranetrizadas
7 ) throws Excepti on;

8 }

9.1.3.

Interface de Expander

1 public abstract interface |Expander {

2 /* retorna estrutura cominformacdo sobre o conjunto de instéancias
3 inferidas a partir de uma cl dusula “Instance” */

4 public abstract Instancelnfo expandl nstance(

5 oj Ref instRef // ref. a umelenento XML de um docunent o Li ndaX
6 /'l que representa umm instancia

7 ) throws Exception;

8
9

/* retorna estrutura cominformcdo sobre o tipo do pipe
10 e sobre quais portas dos conponentes estdo |ligadas a ele,
11 inferidos a partir de uma cl dusul a “Pipe” */
12 public abstract Pipelnfo expandPi pe(
13 oj Ref pipeRef // ref. a umelenento XML de um docunent o Li ndaX

14 /1l que representa um pi pe

15 ) throws Exception;

16

17 /* retorna estrutura cominformgcdo sobre o tipo da porta
18 external i zada por um conponente ou sistens,

19 inferido a partir de uma cl dusul a “Mappi ng” */

20 public abstract Portlnfo expandMappi ng(

21 Ooj Ref mapRef // ref. a umelenento XML de um docunent o Li ndaX
22 /1 que representa um mapeanent o

23 ) throws Exception;

24}

25

26 public class Instancelnfo {
27 public Conplnfo[] elnfos;
28 public Pipelnfo[] alnfos;

29}

30

31 public class Complnfo {

32 public String conpNane; /! nome do conponente

33 public Obj Ref conpTypeRef; // ref. a umelenmento XM. de um

34 /1 docunmento LindaX que representa um
35 /1l tipo de conponente

36 }
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37

38 public class Pipelnfo {

39 public Portinfo[] plnfos;

40 public Obj Ref pipeTypeRef; // ref. a umelenento XM. de um

41 /1 docunmento LindaX que representa um
42 /1l tipo de pipe

43}

44

45 public class Portinfo {
46 public ObjRef[] instRefs; // refs. a elenentos XM. de um (ou nais)

47 /1 docunento(s) LindaX que representam
48 /1 o ani nhamento de um conjunto de

49 /1 instancias (o ultinmo elenento da lista
50 /1 é instancia de conponente prinitivo)
51 public String instNane; /1 nome da instéancia mais

52 /1 EXTERNA no ani nhament o

53 public Obj Ref typeRef; /1 tipo da instéancia mais

54 /1 I NTERNA no ani nhament o

55 public ObjRef[] portRefs; // refs. a elenentos XM. de um

56 /1 docunento LindaX que representam

57 /1 as portas externalizadas pel a

58 /1 instancia mais | NTERNA no ani nhanmento
59}

9.2,

Instanciagado do framework para geréncia de adaptagoes no
OpenCOM

O framework consiste em aproximadamente 3.000 linhas de cédigo C/C++
(desconsiderando linhas delimitadoras ¢ comentarios?), distribuidas por 3 pacotes

e 19 arquivos-fonte. A distribui¢do desse codigo entre os varios componentes do

framework ¢é apresentada na Tabela 9.1. Essa tabela discrimina quantas linhas de

codigo sdo dedicadas a logica e aos skeletons em C++ das interfaces OpenCOM
de cada um dos componentes. No caso do GAC, ¢ discriminado também o numero
de linhas de codigo da API Lua disponibilizada por esse componente aos scripts

de verificacao.

Tabela 9.1. Numero de linhas de cédigo de cada componente do framework.

Linhas de
Componente P
codigo
GAC 563
Skeleton 118
API Lua 396
(total = 1077)
TC 1161
Skeleton 91
(total = 1252)
CG 460
Skeleton 38

(total = 498)

’Novamente, foi usada a ferramenta sclc, com as opgdes -delimignore e
-counts ncsl, no computo dessa estatistica.
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A seguir sdo apresentadas as IDLs das interfaces OpenCOM

disponibilizadas pelos componentes do framework.

9.2.1.
Interfaces do GAC

1 interface |ICFControl {

2 voi d addConstraint( [const] in string script,

3 [const] in string constrai nt Nane,

4 out unsigned long constraintlD);

5

6 voi d renoveConstraint( in unsigned long constraintiD);

7

8 voi d enuntConstrai nts( out unsi gned | ong i Count,

9 [array, size_is(iCount)] out unsigned |long constraintlDs );

10

11 wvoid getConstraintBylD( in wunsigned |ong constraintlD,

12 out string constrai nt Nane );

13

14 void getConstrai nt ByName( [const] in string constrai nt Nane,
15 out unsigned long constraintlD);
16

17 wvoid renoveAl | Constraints();

18

19 void replaceConstraintScript( in unsigned | ong constraintlD,

20 [const] in string script );

21},

22

23 interface ICFValidation {

24  void validate( out unsi gned | ong uCount,

25 [array, size_is(uCount)] out unsigned |ong unsatisfConstraints );
26 };

9.2.2.

Interface do TC

1 interface | CFTransaction {

2 voi d begi n( out unsigned long transactionlD );
3 voi d conmit( in unsigned |long transactionlD);
4 void rol I back( in wunsigned long transactionlD);
5 1

9.2.3.

Interface do CG

1 interface | CFConfiguration {
2 void configure( [const] in string script );
3

I
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Este apéndice apresenta a especificacdo completa dos estilos associados a

DSL LindaQoS.

10.1.
Estilo Lowest NQ0S

4 Style Lowest NQoS {

5 InterfaceType | MetaQS( inpl, behv ) {
6 I mpl ement ati on = #inpl;

7 Behavi our = #behv;

8
9

}
InterfaceType | ResourceMan( inpl, behv ) {

10 I mpl ement ation = #inpl;

11 Behavi our = #behv;

12}

13 InterfaceType PlnterLevel ( inpl, behv ) {
14 I mpl ement ation = #inpl;

15 Behavi our = #behv;

16 }

17

18 Conponent Type UAdntTxrl ( i npl, behv ) {
19 I mpl ement ation = #inpl;

20 Behavi our = #behv;

21 Cardinality = { 1 .. };
22

23 Port interLevel {

24 Cardinality = { 1 .. };
25 Type = #PinterlLevel;

26 Direction = “in”;

27 }

28 Port resourceMan {

29 Cardinality = 1;

30 Level = "nmeta";

31 Type = #l Resour ceMan;

32 Direction = “out”;

33 }

34 Port netaQoS {

35 Cardinality = { 0 .. 11};
36 Level = "nmeta";

37 Type = #l Met aQoS;

38 Direction = “in”;

39 }

40
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10.2.
Estilo Central i zedNQoS

OCo~NoOUhWNE

Style CentralizedNQS {

InterfaceType | Met aQoS(
I mpl ement ati on = #inpl;

InterfaceType PlntraLevel (

InterfaceType PlnterLevel (

InterfaceType PTransl ate(

}

Behavi our = #behv;

mpl , behv ) {

I mpl ement ati on = #inpl;

Behavi our = #behv;

I mpl ement ati on = #inpl;

Behavi our = #behv;

I mpl ement ati on = #inpl;

Behavi our = #behv;

Conponent Type UQoSNeg( i

}

I mpl ement at i on #i npl
Behavi our #behv
Cardi nal i ty = 1;

Port intraLevel {
Car di nallty ={1
Type = #PInt r aLeveI
Direction = “in”;

Port interLevel {
Cardlnallty ={1..
Type = #PI nterLeveI
Direction = “out”;

}

Port translate {
Cardlnallty ={1..
Type = #PTr ansl at e
Direction = “out”

}
Port met aQoS {
Cardinality = { 0 ..

Level = "neta";
Type = #l Met aQosS;
Direction = “in”;

}

Conponent Type UAdntCtr | (
I mpl ement ati on = #inpl;

Behavi our = #behv;
Cardinality = { 1 ..

Port interLevel {
Cardlnallty ={1..
Type = #PInt er Level
Direction = “in”;

}

Port intraLevel {
Cardinality = 1;
Type = #PlntralLevel;
Direction = “out”;

}
Port met aQoS {
Cardinality = { 0 ..

Level = "neta";
Type = #l Met aQosS;
Direction = “in”;

i mpl, behv ) {

i mpl, behv ) {

mpl , behv ) {

rrpl,behv ) {

’

I

I

I

11}

mpl , behv ) {

I

I

11}
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70 Conponent Type UQoSMap( inpl, behv ) {

71 I mpl ement ati on = #inpl;
72 Behavi our = #behv;

73 Cardinality = { 1 .. };
74

75 Port translate {

76 Cardinality = 1;

77 Type = #PTransl ate;

78 Direction = “in”;

79 }

80 }

81

82 PipeType IntraLevel Pipe( inpl,behv ) {
83 I mpl ement ati on = #inpl;
84 Behavi our = #behv;

85 Cardinality = { 1 .. };
86

87 AccessPoint in {

88 Cardinality = 1;

89 Type = #PIntralLevel;
90 Direction = “in”;

91 }

92 AccessPoi nt out {

93 Cardinality = 1;

94 Type = #PIntralLevel;
95 Direction = “out”;

96 }

97 }

98

99 PipeType Transl at ePi pe( inpl,behv ) {

100 I mpl ement ati on = #inpl;
101 Behavi our = #behv;
102 Cardinality = { 1 .. };

103

104 AccessPoint in {

105 Cardinality = 1;
106 Type = #PTransl ate;
107 Direction = “in”;
108 }

109 AccessPoi nt out {

110 Cardinality = 1;
111 Type = #PTransl ate;
112 Direction = “out”;
113 }

114 }

115

116 // Todo netaconponente de napeanento

117 // deve estar ligado a um netaconponente de negoci acdo central .
118 Fol Predi cate Mapper sWthQoSNeg {

119 exists n : Conponents( #UQSNeg ); {

120 forall c : Components( #UQSMap ); {

121 exists pn : Ports( #n );

122 pc : Ports( #c ); {

123 exists s : Signatures( #pc ); {

124 [ Pi pe( #n, #pn, #c,#pc ) in Pipes()] and
125 [ PropertyVal ue( #s,“Type” ) == #PTransl at e]
126

127 }

128 }

129 }

130 }

131

132 // Todo netaconponente de controle de adni sséo

133 // deve estar ligado a um netaconponente de negoci acdo central .
134 Fol Predi cate AdntCtrl sWthQoSNeg {

135 exists n : Conponents( #UQSNeg ); {

136 forall c : Components( #UAdnCtrl ); {

137 exists pc : Ports( #c );

138 pn : Ports( #n ); {

139 exists s : Signatures( #pn ); {

140 [ Pi pe( #c, #pc, #n,#pn ) in Pipes()] and

141 [ PropertyVal ue( #s,“Type”) == #PIntralLevel]
142 }
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143 }
144 }
145

146 }

147}

10.3.
Estilo Di stri but edNQS

1 Style DistributedNQS {

2 InterfaceType | MetaQoS( inpl, behv ) {
3 I mpl ement ati on = #inpl;

4 Behavi our = #behv;

5

6 InterfaceType PlntraLevel ( inpl, behv ) {
7 I mpl ement ati on = #inpl;

8 Behavi our = #behv;

9

10 InterfaceType PlnterLevel ( inpl, behv ) {
11 I mpl ement ati on = #inpl;

12 Behavi our = #behv;

13}

14 InterfaceType PlntraNeg( inmpl, behv ) {
15 I mpl ement ati on = #inpl;

16 Behavi our = #behv;

17}

18 InterfaceType PTranslate( inpl, behv ) {
19 I mpl ement ati on = #inpl;

20 Behavi our = #behv;

21}

22

23 Conponent Type UQSNeg( inpl, behv ) {
24 I mpl ement ati on = #inpl;

25 Behavi our = #behv;

26 Cardinality = {2 .. };

27

28 Port intraLevel {

29 Cardinality = { 0 .. };

30 Type = #PIntralLevel;

31 Direction = “in”;

32

33 Port interLevel {

34 Cardinality = { 1 .. };

35 Type = #PlnterlLevel;

36 Direction = “out”;

37 }

38 Port intraNeg {

39 Cardinality = { 1 .. };

40 Signature in {

41 Type = #Pl ntraNeg;

42 Direction = “in”;

43 }

44 Si gnature out {

45 Type = #Pl ntraNeg;

46 Direction = “out”;

47 }

48 }

49 Port translate {

50 Cardinality = { 1 .. };

51 Type = #PTransl ate;

52 Direction = “out”;

53 }

54 Port met aQoS {

55 Cardinality = { 0 .. 1};

56 Level = "neta";

57 Type = #l Met aQosS;

58 Direction = “in”;

59 }
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61

62 Conponent Type UAdnCtrl ( inpl, behv ) {
63 I mpl ement ati on = #inpl;

64 Behavi our = #behv;

65 Cardinality = { 1 .. };
66

67 Port interLevel {

68 Cardinality = { 1 .. };
69 Type = #PlnterlLevel;

70 Direction = “in”;

71 }

72 Port intraLevel {

73 Cardinality = 1;

74 Type = #PIntralLevel;

75 Direction = “out”;

76 }

77 Port met aQoS {

78 Cardinality = { 0 .. 1};
79 Level = "neta";

80 Type = #l Met aQoS;

81 Direction = “in”;

82 }

83 }

84

85 Conponent Type UQoSMap( inpl, behv ) {
86 I mpl ement ati on = #inpl;

87 Behavi our = #behv;

88 Cardinality = { 1 .. };
89

90 Port translate {

91 Cardinality = 1;

92 Type = #PTransl ate;

93 Direction = “in”;

94 }

95 }

96

97 PipeType IntraLevel Pipe( inpl, behv ) {
98 I mpl ement ati on = #inpl;

99 Behavi our = #behv;

100 Cardinality = { 1 .. };
101

102 AccessPoint in {

103 Cardinality = 1;

104 Type = #PIntralLevel;
105 Direction = “in”;

106 }

107 AccessPoi nt out {

108 Cardinality = 1;

109 Type = #PIntralLevel;
110 Direction = “out”;

111 }

112}

113

114 Pi peType Transl at ePi pe( inmpl, behv ) {
115 I mpl ement ati on = #inpl;

116 Behavi our = #behv;
117 Cardinality = { 1 .. };

118

119 AccessPoint in {

120 Cardinality = 1;

121 Type = #PTransl ate;
122 Direction = “in”;
123 }

124 AccessPoi nt out {

125 Cardinality = 1;

126 Type = #PTransl ate;
127 Direction = “out”;
128 }

129 }

130

131 PipeType SignallingPi pe( inpl,behv ) {
132 I mpl ement ati on = #inpl;

133 Behavi our = #behv;
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134 Cardinality = { 1 .. };

135

136 AccessPoi nt intraNeg {
137 Cardinality = { 2 .. };
138 Signature in {

139 Type = #Pl ntraNeg;
140 Direction = “in";
141 }

142 Si gnature out {

143 Type = #RI ntraNeg;
144 Direction = “in";
145 }

146 }

147 '}

148

149 // Todo netaconponente de nmapeanento

150 // deve estar ligado a um netaconponente de negoci agao.
151 Fol Predi cate Mapper sWt hQoSNegs {

152 forall c : Components( #UQSMap ); {

153 exists n : Conponents( #UQSNeg ); {

154 exists pn : Ports( #n );

155 pc : Ports( #c ); {

156 exists s : Signature( #pc ); {

157 [ Pi pe( #n, #pn, #c,#pc ) in Pipes()] and
158 [ PropertyVal ue( #s,“Type” ) == #PTransl at e]
159 }

160 }

161 }

162 }

163 }

164

165 // Todo netaconponente de control e de adni sséo

166 // deve estar ligado a um netaconponente de negoci acao.
167 Fol Predi cate AdnCtrl sWthQoSNegs {

168 forall c : Components( #UAdnCtrl ); {

169 exists n : Conponents( #UQSNeg ); {

170 exists pc : Ports( #c );

171 pn : Ports( #n ); {

172 exists s : Signature( #pn ); {

173 [ Pi pe( #c, #pc, #n,#pn ) in Pipes()] and
174 [ PropertyVal ue( #s,“Type” ) == #PIntralLevel]
175

176 }

177 }

178 }

179 }

180

181 // Restricdo de grafo conexo, utilizando pipes do tipo

182 // SignallingPipe, entre nmetaconmponentes de negoci agao.

183 // SE o grafo de conponentes é conexo, havera senpre um conjunto
184 // comtodos os conmponentes na configuracdo, ordenado do conponente
185 // com nmenos associ agcbes ao conponente com nmai S associ agdes,

186 // que obedece a esse predicado.

187 Fol Predi cate Ful |l yConnect edQoSNegs {

188 exists s : SequenceSet ( Conponents( #UQoSNeg ) )

189 wher e

190 [Cardinality( #s ) > 1] and

191 [Cardinality( #s ) ==

192 Cardi nality( Components( #UQSNeg ) )]; {
193 forall i : { 1..Cardinality( #s )-1};

194 exists j : { #i+l..Cardinality( #s ) }; {

195 exists pni : Ports( At( #s,# ) );

196 pnj : Ports( At( #s,# ) ): {

197 [Pipe( At( #s,# ),#pni,At( #s,# ),#pnj )
198 in Pipes( #SignallingPipe )]

199 }

200 }

201 }

202 }

203

204}
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10.4.
Estilo Hi er ar chyNQoS

1 Style HierarchyNQS {

2 Pi peType I nterLevel Pi pe( inpl,behv ) {
3 I mpl ement ati on = #inpl;
4 Behavi our = #behv;

5 Cardinality = { 1 .. };
6

7 AccessPoint in {

8 Cardinality = 1;

9 Type = #PlnterlLevel;
10 Direction = “in”;

11 }

12 AccessPoi nt out {

13 Cardinality = 1;

14 Type = #PlnterlLevel;
15 Direction = “out”;
16 }

17

18}
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Apéndice C

Este apéndice apresenta a especificagdo completa dos esquemas-base XML
que compdem o nicleo de LindaX, bem como o esquema de extensdo para a

logica FOL.

11.1.
Esquema XML | i ndaxpr op

1 <xsd:schema

2 xm ns="http://ww. tel em di a. puc-rio. br/ pub/Li ndaX/ | indaxprop. xsd"

3 xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"

4 t ar get Nanmespace=

5 "http://ww. tel em di a. puc-rio. br/pub/Li ndaX/|indaxprop. xsd"
6 el ement For mDef aul t =" qual i fi ed"”

7 attri but eFor nDef aul t ="qual i fi ed">

8

9

<xsd: annot at i on>

10 <xsd: docunent ati on>

11 Li ndaX properties - Schema 1.0

12 </ xsd: documnent at i on>

13 </ xsd:annotation>

14

15 <I--

16 TYPE: Property

17 A property is used to specify many things for vocabul ary
18 el ements, such as base- or neta-level indication, type indication,
19 etc.

20 -->

21 <xsd: conpl exType nane="Property">

22 <xsd: sequence>

23 <xsd: el ement name= "name"

24 type= "StringVval ue"/>

25 <xsd: el ement nanme= "val ue"

26 type= "El enExp"/>

27 </ xsd: sequence>

28 </ xsd: conpl exType>

29

30 <!--

31 TYPE: StringVal ue

32 A sinple string is just a string constant.

33 -->

34  <xsd:sinpl eType name="StringVal ue">

35 <xsd:restriction base="xsd:string">

36 </ xsd:restriction>

37 </ xsd:sinpleType>

38

39 <I--

40 TYPE: El emExp

41 Represents a generic el enent expression, which can be
42 sinple string, hexBinary, xm-link, set expression or a synbol.
43 -->

44  <xsd: conpl exType nane="El enExp" >

45 <xsd: choi ce>

46 <xsd: el ement nanme="stringVal ue" type="StringVal ue"/>
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<xsd: el ement nane="int eger Val ue" type="IntegerVal ue"/>
<xsd: el ement nanme="set" type="Set"/>
<xsd: el ement nane="ext ernal Ref" type="External Ref"/>
</ xsd: choi ce>
</ xsd: conpl exType>

<l--
TYPE: | ntegerVal ue

A sinple integer in LindaX is just a
representati on of an hexBinary.

-->

<xsd: si npl eType name="1| nt eger Val ue" >
<xsd:restriction base="xsd: hexBi nary" >
</xsd:restriction>

</ xsd: si npl eType>

<I--
TYPE: Set

A Set is a choice anong different sets.
-->
<xsd: conpl exType nane="Set">
<xsd: choi ce>
<xsd: el ement name="list" type="List"/>
<xsd: el ement nanme="range" type="Range"/>
</ xsd: choi ce>
</ xsd: conpl exType>

<I--
TYPE: Li st

A List is an enumeration.
-->
<xsd: conpl exType nane="List">
<xsd: sequence>
<xsd: el ement nane= "el ent
type= " El emExp”
m nCccur s="0"
maxQccur s="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Range

A Range is a range of numnbers
-->
<xsd: conpl exType nane="Range">
<xsd: sequence>

<xsd: el enent nane= "| onEl ent

type= "I nt eger Val ue"/ >
<xsd: el enent nane= "hi El ent'

type= "I nt eger Val ue"

m nCccur s="0"
maxCccurs="1" />
</ xsd: sequence>
</ xsd: conpl exType>

<l--

TYPE: External Ref

An External Ref is an xm -link with paraneters.
-->
<xsd: conpl exType nane="Ext ernal Ref ">

<xsd: sequence>

<xsd: el emrent name= "ext ernal Synbol "
type= " XMLLi nk"/ >

<xsd: el emrent name= "ext er nal Par ant
type= " Ext er nal Par ant'

m nCccur s="0"
maxCccur s="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166

<I--
TYPE: XM_Li nk

Encapsul ates the parts of the XLink definition
that are useful in LindaX
I nported from xArch definitions.

-->

<xsd: conpl exType nanme="XM.Li nk" >
<xsd:attribute ref="xlink:type"/>
<xsd:attribute ref="xlink:href"/>

</ xsd: conpl exType>

<I--
TYPE: External Param

-->

<xsd: conpl exType nane="Ext er nal Par ani >
<xsd: choi ce>

<xsd: el emrent name= "ext ernal Synbol "
type= " XMLLi nk" />

<xsd: el emrent name= "stringVal ue"
type= "StringVval ue"/>

</ xsd: choi ce>
</ xsd: conpl exType>

<l--
TYPE: Synbo

A synbol is a string representation of a variable which an
el ement can be linked to (eg: external Synbol in <external Ref>).
-->
<xsd: conpl exType nane="Synbol ">
<xsd:attribute name= "id"
type= "xsd: I D" />
</ xsd: conpl exType>

<l--
TYPE: Paraneter

A paraneter is used to specify many things for vocabul ary
el ements externally, specially properties.

-->
<xsd: conpl exType nane="Par aneter">
<xsd: attribute nane= "id"

type= "xsd: I D" />
</ xsd: conpl exType>

167</ xsd: schena>

11.2.
Esquema | i ndaxtyp

O©CoOo~NOUWNE

<xsd: schema

xm ns="http://ww. tel em di a. puc-rio. br/pub/LindaX/ |indaxtyp.xsd"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: | i ndaxpr op=
"http://ww. tel em di a. puc-rio. br/pub/Li ndaX/| i ndaxprop. xsd"
t ar get Nanespace=
"http://ww.tel em dia.puc-rio.br/pub/LindaX/ |indaxtyp.xsd"
el ement For mDef aul t =" qual i fi ed"”
attri but eFor nDef aul t ="qual i fi ed">

<xsd:inport namespace=
"http://ww. tel em di a. puc-rio. br/pub/LindaX/|indaxprop. xsd"
schenmalLocat i on=
"http://ww.tel em di a. puc-rio. br/pub/LindaX |indaxprop.xsd"/>

<xsd: annot at i on>
<xsd: docunent ati on>
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18 Li ndaX Type System - Schenma 1.0

19 </ xsd: docurnent at i on>

20 </ xsd:annotation>

21

22 <I--

23 TYPE: Vocabul ary

24

25 A vocabul ary is an specification of a conputation or
26 comuni cati on abstraction.

27 The specific format of a vocabulary is unspecified at this |evel.
28 -->

29 <xsd: conpl exType nane="Vocabul ary">

30 <xsd: sequence>

31 <xsd: el ement name= "property"

32 type= "l i ndaxprop: Property"

33 m nQccur s="0"

34 maxQccur s="unbounded” />

35 </ xsd: sequence>

36 <xsd:attribute name= "id"

37 type= "xsd: D" />

38 </ xsd: conpl exType>

39

40 <!--

41 TYPE: InterfaceType

42

43 The InterfaceType type defines a type of interface.
44 At the types level, no semantic information (such as a
45 behaviour) is defined in an interface type.

46 This can be specified in an extension or understood
47 progranmmatical |l y.

48 -->

49  <xsd: conpl exType nanme="InterfaceType">

50 <xsd: conpl exCont ent >

51 <xsd: ext ensi on base="Vocabul ary" >

52 <xsd: sequence>

53 <xsd: el ement nane= "paranmeter”

54 type= "1 i ndaxpr op: Par anet er "
55 m nQccur s="0"

56 maxQccur s="unbounded” />

57 </ xsd: sequence>

58 </ xsd: ext ensi on>

59 </ xsd: conpl exCont ent >

60 </ xsd: conpl exType>

61

62 <I--

63 TYPE: Conponent Type

64

65 The Component Type type defines a type of conmponent. A type of
66 conponent is identified by its ID and ports.

67 -->

68 <xsd: conpl exType nane="Conponent Type" >

69 <xsd: conpl exCont ent >

70 <xsd: ext ensi on base="I|i ndaxstyl e: Vocabul ary" >

71 <xsd: sequence>

72 <xsd: el ement nane= "paranmeter”

73 type= "1 i ndaxpr op: Par anet er"
74 m nQccur s="0"

75 maxQccur s="unbounded” />

76 <xsd: el ement nane= "port"

77 type= "Port"

78 m nCQccur s="0"

79 maxQccur s="unbounded” />

80 </ xsd: sequence>

81 </ xsd: ext ensi on>

82 </ xsd: conpl exCont ent >

83 </ xsd: conpl exType>

84

85 <I-- TYPE: Pi peType

86

87 The PipeType type defines a type of pipe. A type of
88 pipe is identified by its I D and access points.

89 -->

90 <xsd: conpl exType nane="Pi peType" >
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<xsd: conpl exCont ent >
<xsd: ext ensi on base="Vocabul ary" >
<xsd: sequence>
<xsd: el ement nane= "paranmeter”
type= "1 i ndaxpr op: Par anet er "
m nQccur s="0"
maxQccur s="unbounded” />
<xsd: el ement nane= "accessPoi nt"
type= "AccessPoi nt "
m nCQccur s="0"
maxQccur s="unbounded” />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<l--
TYPE: Port
The Port type describes an opaque port for use
at the structure level. No semantic information is provided
at this level. An opaque port contains an |ID and signatures.
This may be connected to access points via an attachment.

-->

<xsd: conpl exType nanme="Port">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="Vocabul ary" >
<xsd: sequence>
<xsd: el ement nane= "signature”
type= " Si gnat ure"
m nQccur s="0"
maxQccur s="unbounded” />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
<l--
TYPE: AccessPoi nt

The AccessPoint type describes an opaque access point for use

at the structure level. No semantic information is provided

at this level. An opaque access point contains an |ID and

Signatures. This may be connected to ports via an attachnent.
-->

<xsd: conpl exType nanme="AccessPoi nt">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="Vocabul ary" >
<xsd: sequence>
<xsd: el ement nane= "signature”
type= " Si gnat ure"
m nQccur s="0"
maxQccur s="unbounded” />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<l--
TYPE: Signature

The Signature type defines one (of many)
"signatures" that a conponent or pipe type can possess.
A signature basically says, "FOO type
conponent s/ provi ders, when instantiated, should contain an
i nstance of BAR type interface. The 'type' pointer is provided
as a property.
-->
<xsd: conpl exType nane="Si gnat ure">
<xsd: conpl exCont ent >
<xsd: ext ensi on base="Vocabul ary" >
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>
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164
165</ xsd: schena>

11.3.
Esquema | i ndaxcnf

1 <xsd:schema

2 xm ns="http://ww.tel em di a. puc-rio. br/pub/LindaX/ |indaxcnf.xsd"

3 xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"

4 xm ns: | i ndaxpr op=

5 "http://ww. tel em di a. puc-rio. br/pub/LindaX/|indaxprop. xsd"
6 xm ns: | i ndaxtyp=

7 "http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxtyp.xsd"
8 t ar get Nanmespace=

9 "http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxcnf.xsd"
10 el enent For nDef aul t ="qual i fi ed"

11  attri but eFormDef aul t="qual i fied">

12

13 <xsd:inport namespace=

14 "http://ww.tel emdia.puc-rio.br/pub/LindaX |indaxprop.xsd"
15 schemalLocat i on=

16 "http://ww.tel em dia. puc-rio. br/pub/LindaX/ |indaxprop.xsd" />
17 <xsd:inport namespace=

18 "http://ww.tel em dia.puc-rio.br/pub/LindaX |indaxtyp.xsd"
19 schemalLocat i on=

20 "http://ww.tel em dia.puc-rio.br/pub/LindaX |indaxtyp.xsd" />
21

22 <xsd: annot ati on>

23 <xsd: docunent at i on>

24 Li ndaX Configuration Support - Schema 1.0

25 </ xsd: docurnent at i on>

26 </ xsd:annotation>

27

28 <I--

29 ELEMENT: | i ndaXConfi guration

30

31 The |indaXConfiguration el enent (of type Configuration)

32 is the root elenment that is the aegis over all other elenents
33 in the configuration (either run- and design-tinme) structure.
34 This elenent is inmportant for integration w th xArch/ArchStudio.
35 -->

36 <xsd: el enent nanme="|indaXConfiguration" type="Configuration"/>
37

38

39 <I--

40 TYPE: Configuration

41

42 The Configuration type defines a structure for declaring

43 configurations (either run- and design-tine) based on styles.
44 -->

45  <xsd: conpl exType nane="Confi guration">

46 <xsd: conpl exCont ent >

47 <xsd: ext ensi on base="I|i ndaxtyp: Vocabul ary">

48 <xsd: sequence>

49 <xsd: el ement nane= "paraneter"

50 type= "1 i ndaxpr op: Par anet er "

51 m nCQccur s="0"

52 maxQccur s="unbounded” />

53 <xsd: el emrent nane= "instance"

54 type= "I nstance"

55 m nQccur s="0"

56 maxQccur s="unbounded” />

57 <xsd: el ement nane= "incl ude"

58 type= "I ncl ude”

59 m nQccur s="0"

60 maxQccur s="unbounded” />

61 <xsd: el emrent nane= " pi pe"

62 type= " Pi pe"

63 m nQccur s="0"
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64 maxQccur s="unbounded” />
65 <xsd: el ement nane= " mappi ng"

66 type= " Mappi ng"

67 m nQccur s="0"

68 maxQccur s="unbounded” />
69 </ xsd: sequence>

70 </ xsd: ext ensi on>

71 </ xsd: conpl exCont ent >

72 </ xsd: conpl exType>

73

74 <!--

75 TYPE: System

76

77 The System type defines a structure for declaring
78 run-tinme configurations based on styles.

79 -->

80 <xsd: conpl exType nane="Systeni >

81 <xsd: conpl exCont ent >

82 <xsd: ext ensi on base="Confi guration">

83 </ xsd: ext ensi on>

84 </ xsd: conpl exCont ent >

85 </ xsd: conpl exType>

86

87 <I--

88 TYPE: Systenienpl ate

89

90 The SysteniTenpl ate type defines a structure for declaring
91 design-tinme configurations based on styles.
92 -->

93 <xsd: conpl exType nane="Syst enilfenpl at e" >

94 <xsd: conpl exCont ent >

95 <xsd: ext ensi on base="Confi guration">

96 </ xsd: ext ensi on>

97 </ xsd: conpl exCont ent >

98 </ xsd: conpl exType>

99

100 <!--

101 TYPE: |nstance

102 -->

103 <xsd: conpl exType nane="I|nst ance" >
104 <xsd: conpl exCont ent >

105 <xsd: ext ensi on base="I|i ndaxtyp: Vocabul ary" >
106 <xsd: sequence>

107 </ xsd: sequence>

108 </ xsd: ext ensi on>

109 </ xsd: conpl exCont ent >
110 </ xsd: conpl exType>

111

112 <!--

113 TYPE: | ncl ude

114  -->

115 <xsd: conpl exType nane="Incl ude" >

116 <xsd: sequence>

117 <xsd: el ement nane= "symbol "

118 type= "1 i ndaxpr op: Synbol "
119 m nCccur s="1"

120 maxQccurs="1" />

121 <xsd: el ement nane= "external Ref "

122 type= "1 i ndaxpr op: Ext er nal Ref "
123 m nCccur s="1"

124 maxQccurs="1" />

125 </ xsd: sequence>

126 </ xsd: conpl exType>

127

128 <!--

129 TYPE: Pipe

130 -->

131 <xsd: conpl exType nane="Pi pe" >
132 <xsd: conpl exCont ent >

133 <xsd: ext ensi on base="I|i ndaxtyp: Vocabul ary" >
134 <xsd: sequence>
135 <xsd: el ement nane= "peers"

136 type= "1 i ndaxpr op: Ext er nal Ref "
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137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

m nCccur s="2"
maxQOccur s="unbounded" />
</ xsd: sequence>
</ xsd: ext ensi on>
</ xsd: conpl exCont ent >
</ xsd: conpl exType>

<l--
TYPE: Mappi ng
-->
<xsd: conpl exType nanme="Mappi ng" >
<xsd: sequence>
<xsd: el ement nane= "symbol "
type= "1 i ndaxpr op: Synbol "
m nQccur s="1"
maxQccur s="1" />
<xsd: el ement nane= "external Ref "
type= "1 i ndaxpr op: Ext er nal Ref
m nCccur s="1"
maxQccur s="1" />

</ xsd: sequence>
</ xsd: conpl exType>

160</ xsd: schena>

11.4.
Esquema | i ndaxr es

<xsd: schema

xm ns="http://ww.tel em di a. puc-rio. br/pub/LindaX/ |indaxres. xsd"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: | i ndaxpr op=
"http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxprop. xsd
xm ns: | i ndaxtyp=
"http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxtyp.xsd"
t ar get Nanespace=
"http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxres. xsd"
el ement For mDef aul t =" qual i fi ed"”
attri but eFor nDef aul t ="qual i fi ed">
<xsd:inport namespace=
"http://ww.tel emdia.puc-rio.br/pub/LindaX/|indaxprop.xsd"
schemalLocat i on=
"http://ww.tel em dia. puc-rio. br/pub/LindaX/|indaxprop. xsd" />
<xsd:inport namespace=
"http://ww.tel em dia.puc-rio.br/pub/LindaX |indaxtyp.xsd"
schemalLocat i on=
"http://ww.tel emdia.puc-rio.br/pub/LindaX |indaxtyp.xsd" />

<xsd: annot at i on>
<xsd: docunent ati on>
Li ndaX Resource View Support - Schema 1.0
</ xsd: docunent at i on>
</ xsd: annot ati on>

<I--
ELEMENT: |i ndaXResource

The |indaXResource el ement (of type Resource)
is the root elenment that is the aegis over all other elenents
in an resource view structure.
This elenent is inmportant for integration w th xArch/ArchStudio.
-->
<xsd: el ement nanme="1i ndaXResource" type="Resource"/>

<I--
TYPE: Resource

The Resource type defines a structure for declaring
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42 resource vi ews.

43 -->

44  <xsd: conpl exType nane="Resource">

45 <xsd: conpl exCont ent >

46 <xsd: ext ensi on base="I|i ndaxtyp: Vocabul ary">
47 <xsd: sequence>

48 <xsd: el ement nane= "paranmeter”

49 type= "1 i ndaxpr op: Par anet er "
50 m nCQccur s="0"

51 maxQccur s="unbounded” />
52 </ xsd: sequence>

53 </ xsd: ext ensi on>

54 </ xsd: conpl exCont ent >

55 </ xsd: conpl exType>

56

57 <I--

58 TYPE: Task

59

60 The Task type defines a structure for declaring
61 conput ati onal resource containers

62 -->

63 <xsd: conpl exType nane="Task" >

64 <xsd: conpl exCont ent >

65 <xsd: ext ensi on base="Resource">

66 </ xsd: ext ensi on>

67 </ xsd: conpl exCont ent >

68 </ xsd: conpl exType>

69

70 <I--

71 TYPE: Provider

72

73 The Provider type defines a structure for declaring
74 communi cati on resource containers.

75 -->

76  <xsd: conpl exType nane="Provider">

77 <xsd: conpl exCont ent >

78 <xsd: ext ensi on base="Resource">

79 </ xsd: ext ensi on>

80 </ xsd: conpl exCont ent >

81 </ xsd: conpl exType>

11.5.
Esquema |l i ndaxsty

<xsd: schema
xm ns="http://ww.tel em di a. puc-rio. br/pub/LindaX/lindaxsty.xsd"
xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schenma"
xm ns: | i ndaxpr op=
"http://ww. tel em di a. puc-rio. br/pub/Li ndaX/| i ndaxprop. xsd"
xm ns: | i ndaxtyp=
"http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxtyp.xsd"
t ar get Nanespace=
"http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxsty.xsd"
10 el enent For nDef aul t ="qual i fi ed"
11 attri but eFormDef aul t="qualified">

O©CoOo~NOUWNE

12

13 <xsd:inport namespace=

14 "http://ww.tel enmdia.puc-rio.br/pub/LindaX/|indaxprop.xsd"
15 schemalLocat i on=

16 "http://ww.tel em dia. puc-rio. br/pub/LindaX/ |indaxprop.xsd" />
17 <xsd:inport namespace=

18 "http://ww.tel em dia.puc-rio.br/pub/LindaX/ |indaxtyp.xsd"

19 schemalLocat i on=

20 "http://ww.tel emdia.puc-rio.br/pub/LindaX |indaxtyp.xsd" />
21

22 <xsd: annot ati on>

23 <xsd: docunent at i on>

24 Li ndaX styles - Schema 1.0

25 </ xsd: docunent at i on>
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</ xsd: annot ati on>

<l--
ELEMENT: |indaXStyle
The lindaXStyle elenent (of type Style) is the root el enent
that is the aegis over all other elenents in the style structure.
This elenent is inmportant for integration w th xArch/ArchStudio.
-->
<xsd: el ement nanme="lindaXStyle" type="Style"/>
<I--

TYPE: Style

The Style type describes the vocabul ary and predicates that make
part of an architectural style in LindaX

Styles at this |evel have no senmantic information associ ated
with them However, they give the designer and associ at ed
tools the ability to understand that an assenbly of

conput ati on and comuncation elenments that conformto a
particul ar set of predicates and vocabul ary definitions.

No specifications of what c&c el enents actually do are provided
at this level beyond the opaque descriptions associated with
the vocabul ary and predicates.

-->

<xsd: conpl exType nane="Styl e">

<xsd: sequence>
<xsd: el erent nane= "superstyl e”
type= "1 i ndaxprop: XM_Li nk"
m nQccur s="0"
maxQccur s="1" />
<xsd: el erent name= "vocabul ary"
type= "l i ndaxt yp: Vocabul ary
m nQccur s="0"
maxQccur s="unbounded” />
<xsd: el ement nane= "predicate”
type= "Predi cate"
m nQccur s="0"
maxQccur s="unbounded” />
</ xsd: sequence>
<xsd: attribute nane= "id"
type= "xsd: D" />

</ xsd: conpl exType>

<l--

TYPE: Predicate

A Predicate is an specification that must be satisfied

by any assenbly of conponents subject to the enclosing style.
The specific format of a predicate is unspecified at this |evel.
-->

<xsd: conpl exType nanme="Predi cate">

<xsd: sequence>

<xsd: el ement nane= "property"
type= "l i ndaxprop: Property"
m nQccur s="0"
maxQccur s="unbounded” />
<xsd: el ement name= "paraneter"
type= "1 i ndaxpr op: Par anet er "

m nQccur s="0"
maxQccur s="unbounded" />
</ xsd: sequence>
<xsd: attribute nane= "id"
type= "xsd: D" />

</ xsd: conpl exType>

93 </ xsd: schena>
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11.6.
Esquema | i ndaxf ol predi cate

1 <xsd:schema

2 xm ns=

3 "http://ww. tel em di a. puc-rio. br/pub/LindaX/ |indaxf ol predi cat e. xsd"
4 xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"

5 xm ns: | i ndaxpr op=

6 "http://ww. tel em di a. puc-rio. br/pub/Li ndaX/|i ndaxprop. xsd"
7 xm ns: | i ndaxsty=

8 "http://ww.tel em dia. puc-rio.br/pub/LindaX/|indaxsty.xsd"
9 t ar get Nanmespace=

10 "http://ww. tel em di a. puc-rio. br/pub/LindaX/ |indaxf ol predi cat e. xsd
11 el enent For nDef aul t =" qual i fi ed"

12 attri but eFormDef aul t="qual ified">

13

14 <xsd:inport namespace=

15 "http://ww.tel emdia.puc-rio.br/pub/LindaX |indaxprop.xsd"
16 schemalLocat i on=

17 "http://ww.tel em dia. puc-rio. br/pub/LindaX/|indaxprop. xsd" />
18 <xsd:inport namespace=

19 "http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxsty.xsd"
20 schemalLocat i on=

21 "http://ww. tel em di a. puc-rio. br/pub/LindaX |indaxsty.xsd" />
22

23 <xsd: annot ati on>

24 <xsd: docunent at i on>

25 First-order predicates in LindaX styles - Schema 1.0

26 </ xsd: docunent at i on>

27 </ xsd:annotation>

28

29

30 <!I--

31 TYPE: Fol Predi cate

32

33 A Fol Predicate is an specification in first-order |ogic that
34 must be satisfied by any assenbly of conponents subject to
35 the encl osing style.

36 -->

37 <xsd: conpl exType nane="Fol Predi cate">

38 <xsd: conpl exCont ent >

39 <xsd: ext ensi on base="I|i ndaxsty: Predi cate">

40 <xsd: sequence>

41 <xsd: el erent nane= "1 ogi cal Exp"

42 type= " Fol Logi cal Exp"

43 m nCccur s="1"

44 maxCccurs="1" />

45 </ xsd: sequence>

46 </ xsd: ext ensi on>

47 </ xsd: conpl exCont ent >

48 </ xsd: conpl exType>

49

50 <!I--

51 TYPE: Fol Logi cal Exp

52

53 Type that specifies a |ogical expression in FOL.

54 -->

55 <xsd: conpl exType nane="Fol Logi cal Exp">

56 <xsd: choi ce>

57 <xsd: el ement nane= "forAll'"

58 type= "Fol ForAl | *

59 m nCccur s="1"

60 maxQccurs="1"/>

61 <xsd: el erent nane= "exists"

62 type= " Fol Exi sts"

63 m nCccur s="1"

64 maxQccurs="1"/>

65 <xsd: el ement nane= "bool Exp"

66 type= " Fol Bool eanExp"

67 m nCccur s="1"

68 maxQccurs="1"/>

69 </ xsd: choi ce>


DBD
PUC-Rio - Certificação Digital Nº 0115599/CA


PUC-RIo - Certificagdo Digital N° 0115599/CA

Apéndice C 188

</ xsd: conpl exType>

<l--
TYPE: Fol For Al

Type that specifies a universal operator in FOL.
-->
<xsd: conpl exType nanme="Fol ForAl | ">
<xsd: sequence>
<xsd: el ement name="decl "
t ype="Fol For mal Par anf
m nQccur s="1"
maxQccur s="unbounded” />
<xsd: el ement nane="1 ogi cal Exp"
t ype="Fol Logi cal Exp"
m nCccur s="1"
maxQccur s="1" />
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol Exi sts

Type that specifies an existencial operator in FOL.
-->
<xsd: conpl exType nanme="Fol Exi sts">
<xsd: sequence>
<xsd: el ement name="decl"
t ype="Fol For mal Par anf
m nCccur s="1"
maxQccur s="unbounded" />
<xsd: el ement nanme="| ogi cal Exp"
type="Fol Logi cal Exp"
m nCccur s="1"
maxCccur s="1" />
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol Bool eanExp

Type that specifies a bool ean expression in FOL.
-->
<xsd: conpl exType name="Fol Bool eanExp" >
<xsd: choi ce>
<xsd: el ement nanme="and" type="Fol And"/>
<xsd: el ement name="or" type="FolO"/>
<xsd: el ement name="not" type="Fol Not"/>
<xsd: el ement nanme="cnpExp" type="Fol ChnpExp"/>
<xsd: el ement nanme="bool Par enExp" type="Fol Bool Par enExp"/ >
</ xsd: choi ce>
</ xsd: conpl exType>

<l--
TYPE: Fol For mal Par am

Type that specifies a formal paraneter in FCL
-->
<xsd: conpl exType nanme="Fol For mal Par ani' >
<xsd: sequence>
<xsd: el emrent name= "synbol "
type= "l i ndaxpr op: Symbol "
m nCccur s="1"
maxCccurs="1"/>
<xsd: el emrent name= "set"
type= " Fol Set Exp"
m nCccur s="1"
maxCccurs="1"/>
<xsd: el ement name="condition"
t ype="Fol Bool eanExp"
m nCccur s="0"
maxCccurs="1" />
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143 </ xsd: sequence>

144 </ xsd: conpl exType>

145

146 <!--

147 TYPE: Fol Set Exp

148

149 Type that specifies a set expression in FOL.

150 -->

151 <xsd: conpl exType nane="Fol Set Exp" >

152 <xsd: choi ce>

153 <xsd: el ement nanme="uni on" type="Fol Union"/>
154 <xsd: el ement name="intersection" type="FolIntersection"/>
155 <xsd: el ement name="m nus" type="Fol M nus"/>
156 <xsd: el ement nanme="si npl eSet Val ue" type="Fol Si npl eSet Val ue"/ >
157 <xsd: el ement nanme="set Par enExp" type="Fol Set Par enExp"/ >
158 <xsd: el ement nanme="function" type="Fol Function"/>
159 <xsd: el ement nanme="ext ernal Synbol " type="1indaxprop: XM_Li nk"/ >
160 </ xsd: choi ce>

161 </xsd: conpl exType>

162

163 <!--

164 TYPE: Fol Uni on

165 -->

166 <xsd: conpl exType nane="Fol Uni on" >

167 <xsd: sequence>

168 <xsd: el ement nanme="set Expl" type="Fol Set Exp"/>
169 <xsd: el ement nanme="set Exp2" type="Fol Set Exp"/>
170 </ xsd: sequence>

171 </ xsd: conpl exType>

172

173 <!--

174 TYPE: Fol I ntersection

175  -->

176 <xsd: conpl exType name="Fol I ntersecti on">

177 <xsd: sequence>

178 <xsd: el ement nanme="set Expl" type="Fol Set Exp"/>
179 <xsd: el ement nanme="set Exp2" type="Fol Set Exp"/>
180 </ xsd: sequence>

181 </ xsd: conpl exType>

182

183 «<!--

184 TYPE: Fol M nus

185 -->

186 <xsd: conpl exType nane="Fol M nus" >

187 <xsd: sequence>

188 <xsd: el ement nanme="set Expl" type="Fol Set Exp"/>
189 <xsd: el ement nanme="set Exp2" type="Fol Set Exp"/>
190 </ xsd: sequence>

191 </xsd: conpl exType>

192

193 «<!--

194 TYPE: Fol Set Par enExp

195

196 Type that specifies a set expression in parenthesis in FOL
197  -->

198 <xsd: conpl exType namne="Fol Set Par enExp" >

199 <xsd: sequence>

200 <xsd: el ement nanme="set Exp"

201 t ype="Fol Set Exp"

202 m nCccur s="1"

203 maxCccur s="1" />

204 </ xsd: sequence>

205 </ xsd: conpl exType>

206

207 <!--

208 TYPE: Fol Si npl eSet Val ue

209

210 A Fol Set is a choice anpbng different sets known in FOL
211 -->

212 <xsd: conpl exType name="Fol Si npl eSet Val ue" >

213 <xsd: choi ce>

214 <xsd: el ement name="list" type="Fol List"/>

215 <xsd: el ement nanme="range" type="Fol Range"/>
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</ xsd: choi ce>
</ xsd: conpl exType>

<l--
TYPE: Fol Li st

A Fol List is an enumeration.
-->
<xsd: conpl exType nane="Fol List">
<xsd: sequence>
<xsd: el emrent name= "el ent
type= " Fol El emExp”
m nCccur s="0"
maxQccur s="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol Range

A Fol Range is a range of numnbers.
-->
<xsd: conpl exType nane="Fol Range" >
<xsd: sequence>
<xsd: el emrent name= "| owkl ent'
type= "Fol I nt eger Exp"
m nCccur s="0"
maxCccurs="1" />
<xsd: el erent name= "hi El ent
type= "Fol I nt eger Exp"
m nCccur s="0"
maxCccurs="1" />

</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol Function

A Fol Function is a function that can be evaluated in the
-->
<xsd: conpl exType nane="Fol Functi on">
<xsd: sequence>
<xsd: el ement namne= "nane"
type= "li ndaxprop: StringVal ue"
m nCccur s="1"
maxCccur s="1" />
<xsd: el emrent name= " par ant
type= " Fol El emExp”
m nCccur s="0"
maxQccur s="unbounded" />
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol And

Represents a | ogi cal AND expression with its both sides
(subexpressions), using polish notation
-->
<xsd: conpl exType nane="Fol And" >
<xsd: sequence>
<xsd: el ement name="bool eanExpl" type="Fol Bool eanExp"/>
<xsd: el ement name="bool eanExp2" type="Fol Bool eanExp"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol Or

Represents a | ogical OR expression with its both sides
(subexpressions), using polish notation
-->

FOL
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320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
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<xsd: conpl exType nane="Fol O ">
<xsd: sequence>
<xsd: el ement name="bool eanExpl" type="Fol Bool eanExp"/>
<xsd: el ement nanme="bool eanExp2" type="Fol Bool eanExp"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol Not

Represents the unary | ogical NOT operation
-->
<xsd: conpl exType nane="Fol Not" >
<xsd: sequence>
<xsd: el ement nanme="bool eanExp" type="Fol Bool eanExp"/ >
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol Bool Par enExp

Type that specifies a bool ean expression in parenthesis in FOL
-->
<xsd: conpl exType name="Fol Bool Par enExp" >
<xsd: sequence>
<xsd: el ement nanme="bool Exp"
t ype="Fol Bool eanExp"
m nCccur s="1"
maxCccur s="1" />
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol CmpExp

Represents a conpari son operation evaluating to TRUE or FALSE
-->
<xsd: conpl exType nane="Fol ChpExp" >
<xsd: choi ce>
<xsd: el ement nanme="equal s"
type="Fol Equal s"/ >
<xsd: el ement name="not Equal s"
t ype="Fol Not Equal s"/ >
<xsd: el ement nane="great er ThanOr Equal s"
type="Fol G eat er ThanOr Equal s"/ >
<xsd: el ement nanme="| essThanOr Equal s"
type="Fol LessThanCr Equal s"/ >
<xsd: el ement nanme="gr eat er Than"
type="Fol G eat er Than"/ >
<xsd: el ement name="| essThan"
type="Fol LessThan"/ >
<xsd: el erent nanme="inSet"
type="Fol I nSet"/ >
</ xsd: choi ce>
</ xsd: conpl exType>

<I--
TYPE: Fol Equal s

Represents a conpari son operation evaluating to TRUE or FALSE
-->
<xsd: conpl exType nane="Fol Equal s">
<xsd: sequence>
<xsd: el ement nane="el enExpl" type="Fol El enExp"/>
<xsd: el ement nane="el enExp2" type="Fol El enExp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol Not Equal s

Represents a comnpari son operation evaluating to TRUE or FALSE
-->

191
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<xsd: conpl exType name="Fol Not Equal s" >
<xsd: sequence>
<xsd: el ement nane="el enExpl" type="Fol El enExp"/>
<xsd: el ement nane="el enExp2" type="Fol El enExp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol G eat er ThanOr Equal s

Represents a conpari son operation evaluating to TRUE or
-->
<xsd: conpl exType nane="Fol G eat er ThanOr Equal s" >
<xsd: sequence>
<xsd: el ement nane="el enExpl" type="Fol El enExp"/>
<xsd: el ement nane="el enExp2" type="Fol El enExp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol LessThanOr Equal s

Represents a conpari son operation evaluating to TRUE or
-->
<xsd: conpl exType name="Fol LessThanOr Equal s" >
<xsd: sequence>
<xsd: el ement nane="el enExpl" type="Fol El enExp"/>
<xsd: el ement nane="el enExp2" type="Fol El enExp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol Great er Than

Represents a conpari son operation evaluating to TRUE or
-->
<xsd: conpl exType nanme="Fol G eat er Than">
<xsd: sequence>
<xsd: el ement nane="el enExpl" type="Fol El enExp"/>
<xsd: el ement nane="el enExp2" type="Fol El enExp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol LessThan

Represents a conpari son operation evaluating to TRUE or
-->
<xsd: conpl exType nane="Fol LessThan">
<xsd: sequence>
<xsd: el ement nane="el enExpl" type="Fol El enExp"/>
<xsd: el ement nane="el enExp2" type="Fol El enExp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol | nSet

Represents a conpari son operation evaluating to TRUE or
-->
<xsd: conpl exType nane="Fol | nSet " >
<xsd: sequence>
<xsd: el ement nanme="el enExp" type="Fol El enExp"/>
<xsd: el ement nanme="set Exp" type="Fol Set Exp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol El enExp

Represents a generic el enent expression, which can be
sinmple string, integer expression, set expression,
function expression or a synbol.

FALSE.

FALSE.

FALSE.

FALSE.

FALSE.
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471
472
473
474
475
476
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-->
<xsd: conpl exType nane="Fol El enExp" >
<xsd: choi ce>
<xsd: el ement name="si npleStr"
type="1i ndaxprop: Stri ngVal ue"/ >
<xsd: el ement name="ext er nal Synbol "
type="1indaxprop: XM_Li nk" />
<xsd: el ement name="function"
type="Fol Function"/>
<xsd: el emrent name="set"
type="Fol Set Exp"/ >
<xsd: el ement name="i nt Exp"
type="Fol | nt eger Exp"/ >
</ xsd: choi ce>
</ xsd: conpl exType>

<l--
TYPE: Fol I nt eger Exp

Type that specifies an integer expression in FCL
-->
<xsd: conpl exType name="Fol | nt eger Exp" >
<xsd: choi ce>
<xsd: el ement name="si npl el nt"
type="1i ndaxprop: | nt eger Val ue"/ >
<xsd: el ement name="ext er nal Synbol "
type="1indaxprop: XM_Li nk" />
<xsd: el ement name="function"
type="Fol Function"/>
<xsd: el erent name="add"
type="Fol Add"/ >
<xsd: el erent name="sub"
type="Fol Sub"/ >
<xsd: el erent name="nult"
type="Fol Mult"/>
<xsd: el erent name="di v"
type="Fol Di v"/ >
<xsd: el ement nanme="i nt Par enExp"
type="Fol | nt Par enExp"/ >
</ xsd: choi ce>
</ xsd: conpl exType>

<l--
TYPE: Fol Add

Represents an integer sum operation.
-->
<xsd: conpl exType nane="Fol Add" >
<xsd: sequence>
<xsd: el ement nanme="int Expl" type="Fol | nteger Exp"/>
<xsd: el ement nanme="int Exp2" type="Fol | nteger Exp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<l--
TYPE: Fol Sub

Represents an integer subtraction operation.
-->
<xsd: conpl exType nane="Fol Sub">
<xsd: sequence>
<xsd: el ement name="int Expl" type="Fol | ntegerExp"/>
<xsd: el ement nanme="int Exp2" type="Fol | nteger Exp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol Mul t

Represents an integer multiplication operation.
-->
<xsd: conpl exType nanme="Fol Mul t">

<xsd: sequence>
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<xsd: el ement nanme="int Expl" type="Fol | nteger Exp"/>
<xsd: el ement nanme="int Exp2" type="Fol | nt eger Exp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol D v

Represents an integer division operation.
-->
<xsd: conpl exType nane="Fol Di v">
<xsd: sequence>
<xsd: el ement nanme="int Expl" type="Fol | nteger Exp"/>
<xsd: el ement nanme="int Exp2" type="Fol | nteger Exp"/>
</ xsd: sequence>
</ xsd: conpl exType>

<I--
TYPE: Fol | nt Par enExp

Represents an integer parenthesi sed expression.
-->
<xsd: conpl exType nanme="Fol | nt Par enExp" >
<xsd: sequence>
<xsd: el ement nanme="int Exp" type="Fol | nt eger Exp"/>
</ xsd: sequence>
</ xsd: conpl exType>

536</ xsd: schema>
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