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Anexo I – Schema XML da linguagem Pan 

 
<?xml version="1.0" encoding="UTF-8"?> 
 
<!-- 
  XML Schema for the Pan Language 
  Laboratorio TeleMidia - PUC-Rio 
  Public URI: http://mdrm.telemidia.puc-rio.br/specs/xml/Pan 
--> 
 
<xs:schema  xmlns:xs="http://www.w3.org/2001/XMLSchema" 
     targetNamespace="http://mdrm.telemidia.puc-rio.br/specs/xml/Pan" 
               xmlns="http://mdrm.telemidia.puc-rio.br/specs/xml/Pan" 
  elementFormDefault="qualified" blockDefault="#all"> 
 
<!-- ========================= IMPORT ========================= --> 
<!-- ImportSetType - Concrete type for document importing --> 
 <xs:complexType name="ImportType"> 
  <xs:attribute name="alias" type="xs:ID" use="required"/> 
  <xs:attribute name="src" type="xs:anyURI" use="required"/> 
 </xs:complexType> 
 
<!-- ========================= REFERS ========================= -->  
<!-- ReferrerType - Concrete type for Referrers of other elements --> 
 <xs:complexType name="ReferrerType"> 
  <xs:attribute name="refer" type="xs:anyURI"/> 
 </xs:complexType> 
  
<!-- ReferrerInheritableType - Concrete type for Referrers that can inherit 
                            changes made to referred element --> 
 <xs:complexType name="ReferrerInheritableType"> 
  <xs:complexContent> 
   <xs:extension base="ReferrerType"> 
    <xs:attribute name="inherit-changes" type="xs:boolean" 
                  default="false"/> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 
<!-- ======================== RESOURCE ======================== -->   
<!-- ResourceType - Concrete type for Resource identification --> 
 <xs:simpleType name="ResourceType"> 
  <xs:restriction base="xs:string"> 
   <xs:enumeration value="cpu"/> 
   <xs:enumeration value="network"/> 
   <xs:enumeration value="diskspace"/> 
   <xs:enumeration value="diskaccess"/> 
   <xs:enumeration value="memory"/> 
  </xs:restriction> 
 </xs:simpleType> 
 
<!-- ===================== GENERIC PARAMS ===================== --> 
<!-- ParamType - Abstract Type for a generic parameter --> 
 <xs:complexType abstract="true" name="ParamType" block="extension"> 
  <xs:attribute name="value" use="required" type="xs:anySimpleType"/> 
  <xs:attribute name="unit" type="xs:string"/> 
 </xs:complexType> 
  
<!-- =================== SERVICE CATEGORIES =================== --> 
<!-- param - Abstract element to be replaced by specialized parameters --> 
 <xs:element abstract="true" name="servicecategoryparam" type="ParamType" 
             block="extension"/> 
  
<!-- ServiceCategoryType - Abstract Type for service categories --> 
 <xs:complexType abstract="true" name="ServiceCategoryType" 
                 block="extension"> 

DBD
PUC-Rio - Certificação Digital Nº 0321123/CA



 
Anexo I – Schema XML da linguagem Pan 151 

  <xs:choice maxOccurs="unbounded"> 
   <xs:element ref="servicecategoryparam" maxOccurs="unbounded"/> 
  </xs:choice> 
 </xs:complexType> 
 
<!-- ===================== GENERIC RULES ====================== --> 
<!-- RuleOperatorType - Concrete type for valid rule matching operations --> 
 <xs:simpleType name="RuleOperatorType"> 
  <xs:restriction base="xs:string"> 
   <xs:enumeration value="eq"/> <!-- equal to                 --> 
   <xs:enumeration value="ne"/> <!-- not equal to             --> 
   <xs:enumeration value="lt"/> <!-- less than                --> 
   <xs:enumeration value="le"/> <!-- less than or equal to    --> 
   <xs:enumeration value="gt"/> <!-- greater than             --> 
   <xs:enumeration value="ge"/> <!-- greater than or equal to --> 
   <xs:enumeration value="rx"/> <!-- regular expression match --> 
  </xs:restriction> 
 </xs:simpleType> 
 
<!-- RuleType - Abstract type for a single generic rule --> 
 <xs:complexType abstract="true" name="RuleType" block="extension"> 
  <xs:attribute name="op" type="RuleOperatorType" default="eq"/> 
  <xs:attribute name="value" type="xs:anySimpleType"/> 
 </xs:complexType> 
 
<!-- ================== CLASSIFICATION RULES ================== -->  
<!-- classifrule - Abstract element to be replaced by specialized 
                   classifrule elements --> 
 <xs:element abstract="true" name="classifrule" type="RuleType" 
             block="extension"/> 
  
<!-- CompositeClassifRuleType - Concrete type for a compposition of 
                                classification rules -->  
 <xs:complexType name="CompositeClassifRuleType"> 
  <xs:choice maxOccurs="unbounded" minOccurs="0"> 
   <xs:element name="any" type="CompositeClassifRuleType"/> 
   <xs:element name="all" type="CompositeClassifRuleType"/> 
   <xs:element ref="classifrule"/> 
  </xs:choice> 
 </xs:complexType> 
  
<!-- ClassifRulesType - Group of simple and composite classification rules --> 
 <xs:complexType name="ClassifRulesType"> 
  <xs:choice minOccurs="0"> 
   <xs:element name="any" type="CompositeClassifRuleType"/> 
   <xs:element name="all" type="CompositeClassifRuleType"/> 
   <xs:element ref="classifrule"/>  
  </xs:choice> 
  <xs:attribute name="id" type="xs:ID"/> 
 </xs:complexType> 
 
<!-- ================== ACCESS CONTROL RULES ================== -->  
<!-- accessctrlrule - Abstract element to be replaced by specialized 
     accessctrlrule elements --> 
 <xs:element abstract="true" name="accessctrlrule" type="RuleType" 
             block="extension"/> 
 
<!-- CompositeAccessCtrlRuleType - Concrete type for a compposition of 
     access control rules -->  
 <xs:complexType name="CompositeAccessCtrlRuleType"> 
  <xs:choice maxOccurs="unbounded" minOccurs="0"> 
   <xs:element name="any" type="CompositeAccessCtrlRuleType"/> 
   <xs:element name="all" type="CompositeAccessCtrlRuleType"/> 
   <xs:element ref="accessctrlrule"/> 
  </xs:choice> 
 </xs:complexType> 
 
<!-- ================= MANAGEMENT STRATEGIES ================== --> 
<!-- MgmtStrategyType - Abstract Type for Management strategies -->   
 <xs:complexType abstract="true" name="MgmtStrategyType"> 
  <xs:complexContent> 
   <xs:extension base="ReferrerInheritableType"> 
    <xs:attribute name="id" type="xs:ID"/> 
    <xs:attribute name="src" type="xs:anyURI"/> 
    <xs:attribute name="type" type="xs:string"/> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
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<!-- SchedStrategyType - Concrete Type for scheduling strategies --> 
 <xs:complexType name="SchedStrategyType"> 
  <xs:complexContent> 
   <xs:restriction base="MgmtStrategyType"> 
    <xs:attribute name="type"> 
     <xs:simpleType> 
      <xs:restriction base="xs:string"/> 
     </xs:simpleType> 
    </xs:attribute> 
   </xs:restriction> 
  </xs:complexContent> 
 </xs:complexType> 
  
<!-- AdmStrategyType - Concrete Type for admission strategies --> 
 <xs:complexType name="AdmStrategyType"> 
  <xs:complexContent> 
   <xs:restriction base="MgmtStrategyType"> 
    <xs:attribute name="type"> 
     <xs:simpleType> 
      <xs:restriction base="xs:string"/> 
     </xs:simpleType> 
    </xs:attribute> 
   </xs:restriction> 
  </xs:complexContent> 
 </xs:complexType> 
 
<!-- AccessCtrlRulesType - Group of simple and composite access ctrl rules --> 
 <xs:complexType name="AccessCtrlRulesType"> 
  <xs:choice minOccurs="0"> 
   <xs:element name="any" type="CompositeAccessCtrlRuleType"/> 
   <xs:element name="all" type="CompositeAccessCtrlRuleType"/> 
   <xs:element ref="accessctrlrule"/>  
  </xs:choice> 
  <xs:attribute name="id" type="xs:ID"/> 
  <xs:attribute name="inherit-from" type="xs:anyURI"/> 
 </xs:complexType> 
 
<!-- ======================== LeafVR'S ======================== --> 
<!-- LeafVRAccessCtrlRulesType - Access control rules for Leaf VRs --> 
 <xs:complexType name="LeafVRAccessCtrlRulesType"> 
  <xs:all> 
   <xs:element name="tunerules" type="AccessCtrlRulesType" 
    minOccurs="0"/> 
   <xs:element name="releaserules" type="AccessCtrlRulesType" 
    minOccurs="0"/> 
   <xs:element name="adaptrules" type="AccessCtrlRulesType" 
    minOccurs="0"/> 
  </xs:all> 
  <xs:attribute name="id" type="xs:ID"/> 
 </xs:complexType> 
 
<!-- LeafVRMgmtStratsType - Strategies for VR management behavior --> 
 <xs:complexType name="LeafVRMgmtStratsType"> 
  <xs:all> 
   <xs:element name="schedstrategy" type="SchedStrategyType" 
               minOccurs="0"/> 
   <xs:element name="accessctrlrules" type="LeafVRAccessCtrlRulesType" 
               minOccurs="0"/> 
  </xs:all> 
 </xs:complexType> 
 
<!-- LeafVRType - Concrete Type for Leaf VR's --> 
 <xs:complexType name="LeafVRType"> 
  <xs:sequence> 
   <xs:element name="reservation" type="ServiceCategoryType" 
               block="extension"/> 
   <xs:element name="classifrules" type="ClassifRulesType" 
               minOccurs="0"/> 
   <xs:element name="mgmtstrategies" type="LeafVRMgmtStratsType" 
               minOccurs="0"/> 
  </xs:sequence> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
  <xs:attribute name="busy" type="xs:boolean" default="false"/> 
 </xs:complexType> 
 
<!-- ======================= InnerVR'S ======================== --> 
<!-- ChildVRGroup - Group of child virtual resources that may appear under 
                    rootvr or innervr elements --> 
 <xs:group name="ChildVRGroup"> 
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  <xs:choice> 
   <xs:element name="innervr" type="InnerVRType"/> 
   <xs:element name="leafvr" type="LeafVRType"/> 
  </xs:choice> 
 </xs:group> 
 
<!-- NonLeafVRAccessCtrlRulesType - Access control rules for Non-Leaf VRs --> 
 <xs:complexType name="NonLeafVRAccessCtrlRulesType"> 
  <xs:all> 
   <xs:element name="splitrules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="tunerules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="releaserules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="adaptrules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
  </xs:all> 
  <xs:attribute name="id" type="xs:ID"/> 
 </xs:complexType> 
  
<!-- NonLeafMgmtStratsType - Strategies for VR management behavior --> 
 <xs:complexType name="NonLeafMgmtStratsType"> 
  <xs:all> 
   <xs:element name="schedstrategy" type="SchedStrategyType" 
               minOccurs="0"/> 
   <xs:element name="admstrategy" type="AdmStrategyType" 
               minOccurs="0"/> 
   <xs:element name="accessctrlrules" type="NonLeafVRAccessCtrlRulesType" 
               minOccurs="0"/> 
  </xs:all> 
  <xs:attribute name="servicecategory" type="xs:QName" use="required"/> 
 </xs:complexType> 
 
<!-- InnerVRType - Concrete Type for Inner VR's --> 
 <xs:complexType name="InnerVRType"> 
  <xs:sequence> 
   <xs:element name="reservation" type="ServiceCategoryType" 
               block="extension"/> 
   <xs:element name="mgmtstrategies" type="NonLeafMgmtStratsType"/> 
   <xs:group ref="ChildVRGroup" minOccurs="0" maxOccurs="unbounded"/> 
  </xs:sequence> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType>  
 
<!-- ======================= ROOT VR'S ======================= -->  
<!-- PrimitiveTargetType - Hosts and their resources managed by a 
                           Primitive VRT --> 
 <xs:complexType name="TargetResourceType"> 
  <xs:attribute name="type" type="ResourceType" use="required"/> 
  <xs:attribute name="host" use="required"> 
   <xs:simpleType> 
    <xs:restriction base="xs:string"> 
     <xs:pattern value="(([1-9]?[0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-
5])\.){3}([1-9]?[0-9]|1[0-9][0-9]|2[0-4][0-9]|25[0-5])"/> 
    </xs:restriction> 
   </xs:simpleType> 
  </xs:attribute> 
 </xs:complexType> 
 
<!-- TargetVRType - Reference to a LeafVR managed by a Composite VRT --> 
 <xs:complexType name="TargetVRType"> 
  <xs:complexContent> 
   <xs:restriction base="ReferrerType"> 
    <xs:attribute name="refer" use="required" 
                  type="xs:anyURI"/> 
   </xs:restriction> 
  </xs:complexContent> 
 </xs:complexType> 
  
<!-- RootVRType - Abstract Type for Root VR's --> 
 <xs:complexType abstract="true" name="RootVRType" block="restriction"> 
 </xs:complexType> 
  
<!-- RootVRType - Concrete Type for References to Root VR's --> 
 <xs:complexType name="ReferVRT"> 
  <xs:complexContent> 
   <xs:extension base="RootVRType"> 
    <xs:attribute name="refer" type="xs:anyURI" use="required"/> 
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   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
  
<!-- PrimitiveVRT - Concrete Type for Primtive Root VR's --> 
 <xs:complexType name="PrimitiveVRT"> 
  <xs:complexContent> 
   <xs:extension base="RootVRType"> 
    <xs:sequence> 
     <xs:choice> 
      <xs:sequence> 
       <xs:element name="targetresource" 
                   type="TargetResourceType"/> 
       <xs:element name="mgmtstrategies" 
                   type="NonLeafMgmtStratsType"/> 
      </xs:sequence> 
      <xs:element name="targetvr" type="TargetVRType"/> 
     </xs:choice> 
     <xs:group ref="ChildVRGroup" minOccurs="0" 
               maxOccurs="unbounded"/> 
    </xs:sequence> 
    <xs:attribute name="id" type="xs:ID" use="required"/> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
  
<!-- CompositeVRT - Concrete Type for Composite Root VR's -->  
 <xs:complexType name="CompositeVRT"> 
  <xs:complexContent> 
   <xs:extension base="RootVRType"> 
    <xs:sequence>      
     <xs:element name="targetvr" type="TargetVRType" 
                 maxOccurs="unbounded"/> 
     <xs:element name="mgmtstrategies" type="NonLeafMgmtStratsType"/> 
     <xs:group ref="ChildVRGroup" minOccurs="0" 
               maxOccurs="unbounded"/> 
    </xs:sequence> 
    <xs:attribute name="id" type="xs:ID" use="required"/> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 
<!-- ======================== FORESTS ========================= --> 
<!-- ForestAccessCtrlRulesType - Access control rules for Non-Leaf VRs --> 
 <xs:complexType name="ForestAccessCtrlRulesType"> 
  <xs:all> 
   <xs:element name="initrules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="releaserules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="adaptrules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
  </xs:all> 
  <xs:attribute name="id" type="xs:ID"/> 
 </xs:complexType> 
  
<!-- ForestMgmtStratsType - Strategies for VR management behavior --> 
 <xs:complexType name="ForestMgmtStratsType"> 
  <xs:all> 
   <xs:element name="admstrategy" type="AdmStrategyType" 
    minOccurs="0"/> 
   <xs:element name="accessctrlrules" type="ForestAccessCtrlRulesType" 
    minOccurs="0"/> 
  </xs:all> 
 </xs:complexType> 
  
<!-- ForestType - Concrete type for Forests --> 
 <xs:complexType name="ForestType"> 
  <xs:complexContent> 
   <xs:extension base="ReferrerType"> 
    <xs:sequence> 
     <xs:element name="mgmtstrategies" type="ForestMgmtStratsType" 
                 minOccurs="0"/> 
     <xs:choice minOccurs="0" maxOccurs="unbounded"> 
      <xs:element name="forest" type="ForestType"/> 
      <xs:element name="rootvr" type="RootVRType" 
       block="restriction substitution"/> 
     </xs:choice> 
    </xs:sequence> 
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    <xs:attribute name="id" type="xs:ID"/> 
   </xs:extension> 
  </xs:complexContent> 
 </xs:complexType> 
 
<!-- ModelType - Concrete type for VRT Models, which are composed of forests  --> 
 <xs:complexType name="ModelType"> 
  <xs:sequence> 
   <xs:element name="forest" type="ForestType" minOccurs="0" 
               maxOccurs="unbounded"/> 
  </xs:sequence> 
  <xs:attribute name="id" type="xs:ID"/> 
 </xs:complexType> 
  
<!-- ====================== MAINTENANCE ======================= --> 
<!-- AdaptAccessCtrlRulesType - Access control rules for Non-Leaf VRs --> 
 <xs:complexType name="AdaptAccessCtrlRulesType"> 
  <xs:all> 
   <xs:element name="initrules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="splitrules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="tunerules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="releaserules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
   <xs:element name="adaptrules" type="AccessCtrlRulesType" 
               minOccurs="0"/> 
  </xs:all> 
 </xs:complexType> 
  
<!-- InitType - Concrete type for Init operations --> 
 <xs:complexType name="InitType"> 
  <xs:choice maxOccurs="unbounded"> 
   <xs:element name="forest" type="ForestType"/> 
   <xs:element name="rootvr" type="RootVRType" 
               block="restriction substitution"/> 
  </xs:choice> 
  <xs:attribute name="targetforest" type="xs:anyURI" use="required"/> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
 
<!-- SplitType - Concrete type for Split operations --> 
 <xs:complexType name="SplitType"> 
  <xs:choice> 
   <xs:element name="leafvr" type="LeafVRType"/> 
   <xs:element name="innervr" type="InnerVRType"/> 
  </xs:choice> 
  <xs:attribute name="targetvr" type="xs:anyURI" use="required"/> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
  
<!-- TuneType - Concrete type for Tune operations --> 
 <xs:complexType name="TuneType"> 
  <xs:sequence> 
   <xs:element name="reservation" type="ServiceCategoryType" 
               block="extension"/> 
  </xs:sequence> 
  <xs:attribute name="targetvr" type="xs:anyURI" use="required"/> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
  
<!-- ReleaseType - Concrete type for Release operations --> 
 <xs:complexType name="ReleaseType"> 
  <xs:attribute name="targetvr" type="xs:anyURI"/> 
  <xs:attribute name="targetforest" type="xs:anyURI"/> 
  <xs:attribute name="recursive" type="xs:boolean" default="false"/> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
  
<!-- AdaptType - Concrete type for Adapt operations --> 
 <xs:complexType name="AdaptType"> 
  <xs:sequence> 
   <xs:element name="mgmtstrategies"> 
    <xs:complexType> 
     <xs:all> 
      <xs:element name="schedstrategy" type="SchedStrategyType" 
                  minOccurs="0"/> 
      <xs:element name="admstrategy" type="AdmStrategyType" 
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                  minOccurs="0"/> 
      <xs:element name="accessctrlrules" 
type="AdaptAccessCtrlRulesType" 
                  minOccurs="0"/> 
     </xs:all> 
     <xs:attribute name="servicecategory" type="xs:QName"/> 
    </xs:complexType> 
   </xs:element> 
  </xs:sequence> 
  <xs:attribute name="targetvr" type="xs:anyURI"/> 
  <xs:attribute name="targetforest" type="xs:anyURI"/> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
  
<!-- TransactionType - Concrete Type for Transactions --> 
 <xs:complexType name="TransactionType"> 
  <xs:choice maxOccurs="unbounded"> 
   <xs:element name="init" type="InitType"/> 
   <xs:element name="split" type="SplitType"/> 
   <xs:element name="tune" type="TuneType"/> 
   <xs:element name="release" type="ReleaseType"/> 
   <xs:element name="adapt" type="AdaptType"/> 
  </xs:choice> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
 
<!-- OperationResultType - Concrete Type for operation result report --> 
 <xs:complexType name="OperationResponseType"> 
  <xs:sequence> 
   <xs:element name="accepted" type="xs:boolean" default="false"/> 
  </xs:sequence> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
  
<!-- TransactionResponseType - Concrete Type for transaction responses --> 
 <xs:complexType name="TransactionResponseType"> 
  <xs:sequence> 
   <xs:choice maxOccurs="unbounded"> 
    <xs:element name="init-response" type="OperationResponseType"/> 
    <xs:element name="split-response" type="OperationResponseType"/> 
    <xs:element name="release-response" type="OperationResponseType"/> 
    <xs:element name="tune-response" type="OperationResponseType"/> 
    <xs:element name="adapt-response" type="OperationResponseType"/> 
   </xs:choice> 
   <xs:element name="succeeded" type="xs:boolean"/> 
  </xs:sequence> 
  <xs:attribute name="id" type="xs:ID" use="required"/> 
 </xs:complexType> 
 
<!-- MaintenanceType - Concrete type for maintenance requests --> 
 <xs:complexType name="MaintenanceType"> 
  <xs:sequence> 
   <xs:element name="transaction" type="TransactionType" 
               maxOccurs="unbounded"/> 
  </xs:sequence> 
 </xs:complexType> 
  
<!-- MaintenanceResponseType - Concrete type for maintenance responses --> 
 <xs:complexType name="MaintenanceResponseType"> 
  <xs:sequence> 
   <xs:element name="transaction-response" type="TransactionResponseType" 
               maxOccurs="unbounded"/> 
  </xs:sequence> 
 </xs:complexType> 
 
<!-- ===================== COMPATIBILITY ====================== --> 
<!-- SCCompatibilityType - Concrete type for reporting service category 
                           compatibility by strategies --> 
 <xs:complexType name="SCCompatibilityType"> 
  <xs:attribute name="servicecategory" type="xs:QName" use="required"/> 
 </xs:complexType> 
 
<!-- CompatibilityReportType - Concrete type for compatibility reports for 
                               any Pan/MDRM extension --> 
 <xs:complexType name="CompatibilityReportType"> 
  <xs:choice maxOccurs="unbounded"> 
   <xs:element name="sccompatibility" type="SCCompatibilityType" 
               minOccurs="0"/> 
  </xs:choice> 
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 </xs:complexType> 
 
<!-- ========================= PANVRT ========================= --> 
<!-- panvrt - root element of PanVRT documents --> 
 <xs:element name="panvrt"> 
  <xs:complexType> 
   <xs:sequence> 
    <xs:element name="title" type="xs:string" minOccurs="0"/> 
    <xs:element name="description" type="xs:string" minOccurs="0"/> 
    <xs:element name="import" type="ImportType" 
                minOccurs="0" maxOccurs="unbounded"/> 
    <xs:choice> 
     <xs:element name="model" type="ModelType"/> 
     <xs:element name="maintenance" type="MaintenanceType"/> 
     <xs:element name="maintenance-response" 
                 type="MaintenanceResponseType"/> 
     <xs:element name="compatibility-report" 
                 type="CompatibilityReportType"/> 
    </xs:choice> 
   </xs:sequence> 
   <xs:attribute name="id" type="xs:ID"/> 
  </xs:complexType> 
 </xs:element> 
 
</xs:schema> 
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<?xml version="1.0" encoding="UTF-8"?> 
 
<!-- 
 Schematron rules for the Pan Language 
 Laboratorio TeleMidia - PUC-Rio 
 Public URI: http://mdrm.telemidia.puc-rio.br/specs/xml/PanSchematron 
--> 
 
<schema xmlns="http://purl.oclc.org/dsdl/schematron" queryBinding="xslt2"> 
 
 <title>Schematron rules for the Pan Language</title> 
 <ns prefix="pan" uri="http://mdrm.telemidia.puc-rio.br/specs/xml/Pan"/> 
 <ns prefix="xsi" uri="http://www.w3.org/2001/XMLSchema-instance"/> 
  
 <let name="panns" value="'http://mdrm.telemidia.puc-rio.br/specs/xml/Pan'"/> 
 
<!-- ========================= PANVRT ========================= --> 
 <pattern id="docroot-must-be-panvrt"> 
  <rule context="/*"> 
   <assert test="node-name(.)=QName($panns,'panvrt')"> 
    Root of every Pan document should be the 'panvrt' element. 
   </assert> 
  </rule> 
 </pattern> 
  
 <pattern id="required-namespaces"> 
  <let name="xmlns" value="'http://www.w3.org/2001/XMLSchema-instance'"/> 
  <rule context="/pan:panvrt"> 
   <assert test="//namespace::*[.=$panns] and //namespace::*[.=$xmlns]"> 
    Namespaces <value-of select="$panns"/> and <value-of select="$xmlns"/> 
    should be available! 
   </assert> 
  </rule> 
 </pattern> 
 
<!-- ========================= IMPORT ========================= --> 
 <pattern id="import-doc-available"> 
  <rule context="//pan:import"> 
   <assert test="doc-available(@src)"> 
    Imported model could not be resolved or it's not available! 
   </assert> 
  </rule> 
 </pattern> 
 
    <pattern id="import-doc-is-not-self"> 
     <rule context="//pan:import"> 
      <let name="imported" value=" 
       if (doc-available(@src)) then 
       doc(@src) else ()"/> 
      <report test="$imported=/"> 
       Imported model cannot be the current document itself! 
      </report> 
     </rule> 
    </pattern> 
 
<!-- ========================== REFER ========================= --> 
 <pattern id="refer-can-only-coexist-with-inherit-changes-or-xsitype"> 
  <rule context="//*[@refer]"> 
   <report test="@id or @src or @type"> 
    Attribute "refer" can only coexist with "inherent-changes" or 
    "xsi:type"! 
   </report> 
  </rule> 
 </pattern> 
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 <pattern id="element-with-refer-cannot-have-child-elements"> 
  <rule context="//*[@refer]"> 
   <report test="./*"> 
    Elements with attribute "refer" should not have child elements! 
   </report> 
  </rule> 
 </pattern> 
  
 <pattern id="inherit-changes-needs-a-refer"> 
  <rule context="//*[@inherit-changes]"> 
   <assert test="@refer"> 
    Elements with attribute "inherit-changes" should also have an 
    attribute "refer"! 
   </assert> 
  </rule> 
 </pattern> 
 
 <pattern id="refer-correctness"> 
  <rule context="*[@refer]"> 
   <let name="aliasref" value="substring-before(@refer,'#')"/> 
   <let name="targetref" value="if (contains(@refer,'#')) then 
    substring-after(@refer,'#') 
    else @refer"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="primitive" value=" 
    resolve-QName(../@xsi:type,.) = QName($panns,'PrimitiveVRT')"/> 
   <let name="nodename" value=" 
    if (node-name(.)!=QName($panns,'targetvr')) 
    then node-name(.) 
    else if ($primitive) then QName($panns,'innervr') 
    else QName($panns,'leafvr')"/> 
   <!-- checks if a local reference is ok --> 
   <assert test=" 
    $aliasref or  
    $nodename = node-name(//*[@id=$targetref])"> 
    Attribute "refer" should point to a <value-of select="$nodename"/> 
   </assert> 
   <!-- checks if a remote reference is ok --> 
   <assert test=" 
    not ($aliasref) or  
    not ($imported) or 
    ($imported//*[@id=$targetref] and 
     $nodename = node-name($imported//*[@id=$targetref]))"> 
    Attribute "refer" should point to a <value-of select="$nodename"/> 
   </assert> 
   <assert test="not($aliasref) or $imported"> 
    URI in attribute 'refer' could not be resolved. 
    Check your import statements. 
   </assert> 
  </rule> 
 </pattern> 
 
 <pattern id="inherit-from-correctness"> 
  <rule context="*[@inherit-from]"> 
   <let name="aliasref" value="substring-before(@inherit-from,'#')"/> 
   <let name="targetref" value="if (contains(@inherit-from,'#')) then 
    substring-after(@inherit-from,'#') 
    else @inherit-from"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="nodename" value="node-name(.)"/> 
   <!-- checks if a local reference is ok --> 
   <assert test=" 
    $aliasref or  
    $nodename = node-name(//*[@id=$targetref])"> 
    Attribute "inherit-from" should point to a <value-of 
select="$nodename"/> 
   </assert> 
   <!-- checks if a remote reference is ok --> 
   <assert test=" 
    not ($aliasref) or  
    not ($imported) or 
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    ($imported//*[@id=$targetref] and 
    $nodename = node-name($imported//*[@id=$targetref]))"> 
    Attribute "inherit-from" should point to a <value-of 
select="$nodename"/> 
   </assert> 
   <assert test="not($aliasref) or $imported"> 
    URI in attribute 'inherit-from' could not be resolved. 
    Check your import statements. 
   </assert> 
  </rule> 
 </pattern> 
  
<!-- ========================= FORESTS ======================== --> 
 <pattern id="forest-cannot-be-a-reference"> 
  <rule context="//pan:model/pan:forest"> 
   <report test="@refer"> 
    A Forest in a model should not have an attribute "refer" 
   </report> 
  </rule> 
 </pattern> 
  
 <pattern id="forests-must-have-id-or-refer"> 
  <rule context="//pan:forest"> 
   <report test="not(@id) and not(@refer)"> 
    Forests should have one of "id" and "refer" attributes! 
   </report> 
  </rule> 
 </pattern> 
  
<!-- ======================= STRATEGIES ======================= --> 
 <pattern id="strategies-attributes">  
  <rule context="//pan:admstrategy | //pan:schedstrategy"> 
   <report test="@id and (not(@src and @type))"> 
    Element <name/> should have "id", "src" and "type" attributes! 
   </report>  
   <report test="(not(@id) and not(@refer)) or 
                 (@id and @refer)"> 
    Element <name/> should have one of "id" or "refer" attributes! 
   </report> 
  </rule>  
 </pattern>  
 
 <pattern id="strategies-correctness"> 
  <rule context="//pan:admstrategy | //pan:schedstrategy"> 
   <let name="aliasref" value="substring-before(@refer,'#')"/> 
   <let name="targetref" value="if (contains(@refer,'#')) then 
    substring-after(@refer,'#') 
    else @refer"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
    
   <let name="compreporturi" value=" 
    if (@src) then concat(@src,'.xml') 
    else if (not($aliasref)) then concat(//*[@id=$targetref]/@src,'.xml') 
         else if ($imported) then 
            concat($imported//*[@id=$targetref]/@src,'.xml')  
         else ()"/> 
   <let name="compreport" value=" 
    if (doc-available($compreporturi)) then 
       doc($compreporturi) 
       else ()"/> 
    
   <let name="sc" value="../@servicecategory"/> 
   <let name="context" value="."/> 
   <let name="teste" value="resolve-
QName($compreport//pan:sccompatibility/@servicecategory,$compreport/pan:panvrt)"/> 
   <assert test="not ($sc) or 
                 not($compreport) or 
                 $compreport//pan:sccompatibility[ 
                              resolve-QName(@servicecategory,.) = 
                              resolve-QName($sc,$context)]"> 
    This strategy is not compatible with the service category 
    specified in 'mgmtstrategies'!<value-of select="$sc"/> <value-of 
select="$teste"/> 
   </assert> 
   <assert test="not($sc) or $compreport"> 
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    Could not verify service category compatibility for this strategy. 
    Attribute 'src' or 'refer' could not be resolved or compatibility 
    report does not exist. 
   </assert> 
  </rule> 
 </pattern> 
 
<!-- ========================= ROOTVR ========================= --> 
 <pattern id="xsitype-only-for-rootvr-and-reservation"> 
  <rule context="*[@xsi:type]"> 
   <assert test="node-name(.) = QName($panns,'rootvr') 
               or node-name(.) = QName($panns,'reservation')"> 
    Element <name/> cannot have an attribute xsi:type 
   </assert> 
  </rule> 
 </pattern> 
 
 <pattern id="rootvr-composite-or-primitive-or-refer"> 
  <rule context="//pan:rootvr"> 
   <assert test=" 
    @xsi:type and 
    (resolve-QName(@xsi:type,.) = QName($panns,'ReferVRT') or 
     resolve-QName(@xsi:type,.) = QName($panns,'PrimitiveVRT') or 
     resolve-QName(@xsi:type,.) = QName($panns,'CompositeVRT'))"> 
    Attribute xsi:type should refer to PrimitiveVRT, CompositeVRT 
    or ReferVRT types  
   </assert> 
    
  </rule> 
 </pattern> 
 
<!-- ======================== TARGETVR ======================== -->  
 <pattern id="composite-targetvr-single-reference"> 
  <rule context="//pan:targetvr[resolve-QName(../@xsi:type,.) = 
                                QName($panns,'CompositeVRT')]"> 
   <let name="refer" value="@refer"/> 
   <let name="aliasref" value="substring-before(@refer,'#')"/> 
   <let name="targetref" value="if (contains(@refer,'#')) then 
                                   substring-after(@refer,'#') 
                                else @refer"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <!-- checks if a local reference is not duplicated --> 
   <assert test=" 
    $aliasref or 
    count(//pan:targetvr[@refer=$targetref]) +  
    count(//pan:targetvr[@refer=concat('#',$targetref)]) &lt; 2"> 
    Same leafvr cannot be referred more than once by targetvr's! 
   </assert> 
   <!-- checks if a remote reference is not duplicated --> 
   <assert test=" 
    not ($aliasref) or 
    not ($imported) or 
    not ($imported//*[@id=$targetref]/@busy=true() or 
         count(//pan:targetvr[@refer=$refer]) &gt; 1)"> 
    Same leafvr cannot be referred more than once by targetvr's! 
   </assert> 
  </rule> 
 </pattern> 
 
 <pattern id="primitive-targetvr-correctness"> 
  <rule context="//pan:targetvr[resolve-QName(../@xsi:type,.) = 
                                QName($panns,'PrimitiveVRT')]"> 
   <let name="refer" value="@refer"/> 
   <let name="aliasref" value="substring-before(@refer,'#')"/> 
   <let name="targetref" value="if (contains(@refer,'#')) then 
    substring-after(@refer,'#') 
    else @refer"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <!-- checks if a local reference has chidren --> 
   <assert test=" 
    $aliasref or 
    not ((//*[@id=$targetref]/pan:leafvr or 
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          //*[@id=$targetref]/pan:innervr) and 
         (../pan:leafvr or ../pan:innervr))"> 
    Target VR of this Primtive VRT already has child VRs. 
    So, you should specify only the rootvr. You will be able to 
    create other child VRs after instantiation. 
   </assert> 
   <!-- checks if a remote reference has children --> 
   <assert test=" 
    not($aliasref) or 
    not (($imported//*[@id=$targetref]/pan:leafvr or 
          $imported//*[@id=$targetref]/pan:innervr) and 
         (../pan:leafvr or ../pan:innervr))"> 
    Target VR of this Primtive VRT already has child VRs. 
    So, you should specify only the rootvr. You will be able to 
    create other child VRs after instantiation. 
   </assert> 
   <!-- Checks if referred innervr is child of a Primitive VRT --> 
   <assert test=" 
    $aliasref or 
    //*[@id=$targetref and 
        ancestor::pan:rootvr[resolve-QName(@xsi:type,.) = 
        QName($panns,'PrimitiveVRT')]]"> 
    Referred Target VR should be a innervr from a Primitive VRT! 
   </assert> 
   <!-- Checks if referred innervr is child of a (remote) Primitive VRT --> 
   <assert test=" 
    not($aliasref) or 
    $imported//*[@id=$targetref and 
    ancestor::pan:rootvr[resolve-QName(@xsi:type,.) = 
    QName($panns,'PrimitiveVRT')]]"> 
    Referred Target VR should be a innervr from a Primitive VRT! 
   </assert> 
  </rule> 
 </pattern> 
  
    <pattern id="leafvr-busy"> 
     <rule context="//pan:model//pan:leafvr"> 
      <let name="id" value="@id"/> 
      <report test="(not (@busy) or @busy=false()) and  
                    //pan:model//pan:targetvr[@refer=$id or 
                                              @refer=concat('#',$id)]"> 
       This leafvr is being referred by a targetvr in current model. 
       Attribute 'busy' should be set to 'true' 
      </report> 
     </rule> 
    </pattern> 
 
<!-- ========================== VR's ========================== -->  
 <pattern id="reservation-matches-servicecategory"> 
  <rule context="//pan:reservation[../../pan:mgmtstrategies]"> 
   <let name="sc" value="../../pan:mgmtstrategies/@servicecategory"/> 
   <assert test="not($sc) or 
                 resolve-QName(@xsi:type,.) = resolve-QName($sc,.)"> 
    Type of 'reservation' must match parent-VR's service category! 
   </assert> 
  </rule>  
  <rule context="//pan:reservation[../../pan:targetvr]"> 
   <let name="primitive" value=" 
    resolve-QName(../../@xsi:type,.) = QName($panns,'PrimitiveVRT')"/> 
   <let name="refer" value="../../pan:targetvr/@refer"/> 
   <let name="aliasref" value="if (contains($refer,'#')) then 
    substring-after($refer,'#') 
    else $refer"/> 
   <let name="targetref" value="substring-
after(../../pan:targetvr/@refer,'#')"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <assert test="$aliasref or not($primitive) or 
    resolve-QName(@xsi:type,.) = 
    resolve-
QName(//*[@id=$targetref]/pan:mgmtstrategies/@servicecategory,.)"> 
    Type of 'reservation' should match parent-VR's service category! 
   </assert>   
   <assert test="not($aliasref) or not($primitive) or 
    not($imported) or 
    resolve-QName(@xsi:type,.) = 
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    resolve-
QName($imported//*[@id=$targetref]/pan:mgmtstrategies/@servicecategory, 
                  $imported/pan:panvrt)"> 
    Type of 'reservation' should match parent-VR's service category! 
   </assert>   
  </rule> 
 </pattern>  
 
<!-- ======================= OPERATIONS ======================= --> 
 <pattern id="targetvr-attribute-must-be-a-vr"> 
  <rule context="*[@targetvr]"> 
   <let name="aliasref" value="substring-before(@targetvr,'#')"/> 
   <let name="targetref" value="substring-after(@targetvr,'#')"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="nodename" value=" 
    if ($imported) then 
     node-name($imported//*[@id=$targetref]) 
    else ()"/> 
   <assert test=" 
    not($imported) or 
    QName($panns,'leafvr') = $nodename or 
    QName($panns,'innervr') = $nodename or 
    QName($panns,'rootvr') = $nodename"> 
    Attribute "targetvr" should point to a Virtual Resource! 
   </assert> 
   <assert test="$imported"> 
    URI in attribute 'targetvr' could not be resolved. 
    Check your import statements. 
   </assert> 
    
  </rule> 
 </pattern> 
 
 <pattern id="targetforest-attribute-must-be-a-forest"> 
  <rule context="*[@targetforest]"> 
   <let name="aliasref" value="substring-before(@targetforest,'#')"/> 
   <let name="targetref" value="substring-after(@targetforest,'#')"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="nodename" value=" 
    if ($imported) then 
     node-name($imported//*[@id=$targetref]) 
    else ()"/> 
   <assert test=" 
    not($imported) or 
    QName($panns,'forest') = $nodename"> 
    Attribute "targetforest" should point to a Forest! 
   </assert> 
   <assert test="$imported"> 
    URI in attribute 'targetforest' could not be resolved. 
    Check your import statements. 
   </assert> 
    
  </rule> 
 </pattern> 
 
 <pattern id="init-leafvr-busy"> 
  <rule context="//pan:init//pan:leafvr"> 
   <let name="id" value="@id"/> 
   <report test="(not (@busy) or @busy=false()) and  
    ancestor::pan:init//pan:targetvr[@refer=$id or 
    @refer=concat('#',$id)]"> 
    This leafvr is being referred by a targetvr in current operation. 
    Attribute 'busy' should be set to 'true' 
   </report> 
  </rule> 
 </pattern> 
 
 <pattern id="adapt-and-release-must-have-targetforest-or-targetvr"> 
  <rule context="//pan:adapt | //pan:release"> 
   <report test="(not(@targetforest) and not(@targetvr)) or 
                 (@targetforest and @targetvr)"> 
    Operation '<name/>' should have one of "targetforest" and 
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    "targetvr" attributes! 
   </report> 
  </rule>   
 </pattern> 
  
 <pattern id="adapt-correctness"> 
  <rule context="//pan:adapt/pan:mgmtstrategies/*"> 
   <let name="aliasref" value="substring-before(../../@targetvr,'#')"/> 
   <let name="targetref" value="substring-after(../../@targetvr,'#')"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="nodename" value=" 
    if ($imported) then 
     node-name($imported//*[@id=$targetref]) 
    else ()"/> 
   <report test=" 
    $imported and ../../@targetvr and 
    QName($panns,'admstrategy') = node-name(.) and 
    QName($panns,'leafvr') = $nodename"> 
    Adaptations to Leaf VRs should only involve Scheduling Strategies 
    and Access Control Rules 
   </report> 
   <report test=" 
    ../../@targetforest and  
    QName($panns,'schedstrategy') = node-name(.)"> 
    Adaptations to Forests should only involve Admission Strategies 
    and Access Control Rules 
   </report> 
  </rule> 
 </pattern> 
  
 <pattern id="split-targetvr-must-be-nonleaf"> 
  <rule context="//pan:split[@targetvr]"> 
   <let name="aliasref" value="substring-before(@targetvr,'#')"/> 
   <let name="targetref" value="substring-after(@targetvr,'#')"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="nodename" value=" 
    if ($imported) then 
     node-name($imported//*[@id=$targetref]) 
    else ()"/> 
   <assert test=" 
    not($imported) or 
    QName($panns,'innervr') = $nodename or 
    QName($panns,'rootvr') = $nodename"> 
    Attribute "targetvr" should point to a remote non-leaf VR! 
   </assert> 
  </rule> 
 </pattern> 
 
 <pattern id="split-matches-servicecategory"> 
  <rule context="//pan:split/*/pan:reservation"> 
   <let name="aliasref" value="substring-before(../../@targetvr,'#')"/> 
   <let name="targetref" value="substring-after(../../@targetvr,'#')"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="sc" value=" 
    if ($imported) then 
    $imported//*[@id=$targetref]/pan:mgmtstrategies/@servicecategory 
    else ()"/> 
   <assert test=" 
    not($imported) or 
    resolve-QName(@xsi:type,.) = resolve-QName($sc,$imported/pan:panvrt)"> 
    Type of 'reservation' should match parent-VR's service category! 
   </assert>    
  </rule> 
 </pattern> 
  
 <pattern id="tune-targetvr-must-be-nonroot"> 
  <rule context="//pan:tune[@targetvr]"> 
   <let name="aliasref" value="substring-before(@targetvr,'#')"/> 
   <let name="targetref" value="substring-after(@targetvr,'#')"/> 
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   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="nodename" value=" 
    if ($imported) then 
     node-name($imported//*[@id=$targetref]) 
    else ()"/> 
   <assert test=" 
    not($imported) or 
    QName($panns,'innervr') = $nodename or 
    QName($panns,'leafvr') = $nodename"> 
    Attribute "targetvr" should point to a remote non-root VR! 
   </assert> 
  </rule> 
 </pattern> 
   
 <pattern id="tune-matches-servicecategory"> 
  <rule context="//pan:tune/pan:reservation"> 
   <let name="aliasref" value="substring-before(../@targetvr,'#')"/> 
   <let name="targetref" value="substring-after(../@targetvr,'#')"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <let name="sc" value=" 
    if ($imported) then 
    $imported//*[@id=$targetref]/../pan:mgmtstrategies/@servicecategory 
    else ()"/> 
   <assert test=" 
    not($imported) or 
    resolve-QName(@xsi:type,.) = resolve-QName($sc,$imported/pan:panvrt)"> 
    Type of 'reservation' should match parent-VR's service category! 
   </assert>    
  </rule> 
 </pattern> 
 
 <pattern id="id-uniqueness-after-operation"> 
  <rule context="//pan:transaction/*//*[@id]"> 
   <let name="id" value="@id"/> 
   <let name="targetvr" value="ancestor::*/@targetvr"/> 
   <let name="targetforest" value="ancestor::*/@targetforest"/> 
   <let name="aliasref" value=" 
    if ($targetvr) then substring-before($targetvr,'#') 
    else if ($targetforest) then substring-before($targetforest,'#') 
    else ()"/> 
   <let name="importuri" value="//pan:import[@alias=$aliasref]/@src"/> 
   <let name="imported" value=" 
    if (doc-available($importuri)) then 
    doc($importuri) else ()"/> 
   <assert test="not ($imported) or not($imported//*[@id=$id])"> 
    Attribute 'id' should be unique in a model. This 'id' is already 
    in use in terget model. 
   </assert> 
   <assert test="$imported"> 
    Could not check if attribute 'id' is unique. 
   </assert> 
 
  </rule> 
    
 </pattern> 
 
</schema> 
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