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Motivation

� Improve tools support for formal methods (VDM++)

� 1. Commercial tool (VDM Tools)

� Rose VDM Link UML1 (last updated 1997)

� Best of both worlds VDM / UML� Best of both worlds VDM / UML
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Goal

� Find mapping potential between:

� VDM++ model and UML 2 Class Diagrams

� VDM++ traces and UML 2 Sequence Diagrams

� Specify bidirectional mapping VDM / UML

� Natural language

� VDM++ specification

� Extend tool support for VDM++

� Eclipse plug-in. Easy access / use.

� Verify rules/specification
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Main results
� Mapping potential:

� Class Diagrams

� Sequence Diagrams (VDM traces)

� Mapping specified
� Rules

� VDM specification around 6892 lines (~3200 hand written)� VDM specification around 6892 lines (~3200 hand written)

� Prototype for Eclipse (update site)

� Utility tools
� Maven plug-in for VDM Tools

� Eclipse plug-in /update site

� XML parser/de-parser 

� etc.
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Main result - Supported features
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Development
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Main result - Specification Overview
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Abstract Syntax Tree
� Creation of the UML AST

� Use the overture tool ASTGen to:

� Generate VDM++ Classes

� Generate Java Interfaces

� Generate a visitor for the UML AST

� Enables easy plug-in of new structures. No extensive changes.� Enables easy plug-in of new structures. No extensive changes.

%top Model;

Model ::

name : String

definitions : set of ModelElement;

ModelElement = Class | Association |

Constraint | Collaboration; 

Class ::

name       : String

classBody : set of DefinitionBlock

isAbstract : bool

superClass : seq of ClassNameType

visibility : VisibilityKind

isStatic : bool

isActive : bool

templatesignature : [TemplateSignature];

VisibilityKind = <PUBLIC> | <PRIVATE> | <PROTECTED> ;9



Text – VDM – Java
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Code generation
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Demo
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Demo
� VDM++ class file

� Eclipse

� Enterprise Architect

� UML XMI file
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VDM class file: N-ary association
class A

instance variables

att1 : seq of B * C * D;

att2NoAssociation : nat := 0;

end A

class B
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class B

end B

class C

end C

class D

end D



Eclipse
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Enterprise Architect

16



XMI file: N-ary association
<ownedMember isAbstract="false" isActive="false" isLeaf="false" name="A" visibility="public" xmi:id="VDM.9" xmi:type="uml:Class">

<ownedAttribute name="att2NoAssociation" ownerScope="instance" isReadOnly="false" isStatic="false" visibility="private" xmi:id="VDM.13" xmi:type="uml:Property" isOrdered="false">

<lowerValue value="1" xmi:id="VDM.14" xmi:type="uml:LiteralInteger"/> <upperValue value="1" xmi:id="VDM.15" xmi:type="uml:LiteralInteger"/>

<defaultValue xmi:type="uml:LiteralString" xmi:id="VDM.16" value="0"/> <type xmi:idref="VDM.4"/>

</ownedAttribute>

</ownedMember>

<ownedMember isAbstract="false" isActive="false" isLeaf="false" name="D" visibility="public" xmi:id="VDM.10" xmi:type="uml:Class"/>

<ownedMember isAbstract="false" isActive="false" isLeaf="false" name="B" visibility="public" xmi:id="VDM.11" xmi:type="uml:Class"/>

<ownedMember isAbstract="false" isActive="false" isLeaf="false" name="C" visibility="public" xmi:id="VDM.12" xmi:type="uml:Class"/>

<ownedMember isAbstract="false" isDerived="false" isLeaf="false" name="" xmi:id="VDM.17" xmi:type="uml:Association">

<ownedEnd aggregation="none" association="VDM.17" isNavigable="true" name="" visibility="private" xmi:id="VDM.18" xmi:type="uml:Property" isOrdered="false" isStatic="false">

<lowerValue value="1" xmi:id="VDM.19" xmi:type="uml:LiteralInteger"/> <upperValue value="1" xmi:id="VDM.20" xmi:type="uml:LiteralInteger"/> <type xmi:idref="VDM.9"/> 

</ownedEnd>
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</ownedEnd>

<memberEnd xmi:idref="VDM.18"/>

<ownedEnd aggregation="none" association="VDM.17" isNavigable="false" name="att1" visibility="private" xmi:id="VDM.21" xmi:type="uml:Property" isOrdered="false">

<lowerValue value="1" xmi:id="VDM.22" xmi:type="uml:LiteralInteger"/> <upperValue value="1" xmi:id="VDM.23" xmi:type="uml:LiteralInteger"/> <type xmi:idref="VDM.12"/>

</ownedEnd>

<memberEnd xmi:idref="VDM.21"/>

<ownedEnd aggregation="none" association="VDM.17" isNavigable="false" name="att1" visibility="private" xmi:id="VDM.24" xmi:type="uml:Property" isOrdered="true">

<lowerValue value="0" xmi:id="VDM.25" xmi:type="uml:LiteralInteger"/> <upperValue value="*" xmi:id="VDM.26" xmi:type="uml:LiteralString"/> <type xmi:idref="VDM.11"/>

</ownedEnd>

<memberEnd xmi:idref="VDM.24"/>

<ownedEnd aggregation="none" association="VDM.17" isNavigable="false" name="att1" visibility="private" xmi:id="VDM.27" xmi:type="uml:Property" isOrdered="false">

<lowerValue value="1" xmi:id="VDM.28" xmi:type="uml:LiteralInteger"/> <upperValue value="1" xmi:id="VDM.29" xmi:type="uml:LiteralInteger"/> <type xmi:idref="VDM.10"/>

</ownedEnd>

<memberEnd xmi:idref="VDM.27"/>

</ownedMember>


