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I UML / AROM Mapping User Guide

1 Objective

AROM is an object-based knowledge representation system which facilitates modeling activity by proposing a graphical representation for the structure of any AROM knowledge base. Although this graphical notation slightly differs from the UML notation, it can be quite easily mapped to the UML notation. The purpose of this document is to give the specification of this mapping.

2 Document status

This document presents a graphical notation for specifying AROM knowledge base which is fully compliant to the UML notation [1] [2]. Thus, this notation gives you a standard way to model the structure of an AROM knowledge base through the use of visual modeling tools such as Rational Rose®. The semantics of the AROM entities referenced in this manual as well as the BNF of the AROM knowledge base description language can be found in [3].

II Notation Guide

3 Terminology

The UML and AROM terminologies differ slightly. Those differences are summarized in the following table.

AROM
UML

Class

The descriptor for a set of objects that share the same variables and constraints
Class

The descriptor for a set of objects that share the same attributes, operations, methods, relationships and behavior 

Association

The descriptor for a set of links that share the same variables and constraints 
n-ary Association

Each instance of the association is an n-tuple of values (objects) from the respective classes. 

Variable

A variable is a named and typed slot of a class or an association that describes the values that instances of the classifier may hold. The type of a variable can not be derived from a class.
Attribute

An attribute is a named slot of a classifier that describes the values instances of the classifier may hold.

Role

A role is a named connection between an association and one of its participant class. 
Association end

An association end holds a reference to a target classifier. 

Variable default value

The value that a variable in an object holds when no other value has been set for this object.
Attribute initial value

An expression specifying the value an attribute in an object holds just after it has been initialized.

4 Structural diagram

The structure of an AROM knowledge base can be described by an UML class diagram extended by two main extensibility constructs : stereotypes and tagged-values. The following sections present the UML graphical notation which must be used to represent the elements of an AROM knowledge base. Each notation is illustrated through examples from the knowledge base “Teachers” presented in Appendix A.

5 Classes

5.1 Notation

The graphical representation of an AROM class is similar to the UML notation for classes. AROM classes are drawn as rectangles with 3 compartments. The upper compartment holds the class name. The middle one holds the variables of the class. The lower one is not used since AROM classes do not handle operations. The class documentation is represented by a note stereotyped by the documentation keyword. 
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Figure 1 AROM Class UML notation

Because of the similarity between AROM variables and UML attributes, variables of an AROM class are represented in the middle compartment of the class rectangle. Inherited variables are not represented except if they are a specialization of variables of one of a class ancestors (the specialization may be the specification of a default value for the variable or a restriction of its domain). 

6 Variables

6.1 Notation

In UML, an attribute is shown as a text string that can be parsed into various properties. The default syntax is: 

[visibility]name[:type][=initial-value][{property-string}]

This syntax can be mapped into the notation of an AROM variable. The name and the type of an AROM variable are depicted in a similar manner as the name and the type of a UML attribute. The initial value of the attribute is used to represent the default value of the AROM variable. The semantics of the default value is slightly different from the semantic of the initial value : the default value is the value proposed for the variable in any object of that class when not set. 

Other properties of an AROM variable such as its domain and its cardinality are expressed in the UML property string as a list of tagged values enclosed in braces. A tagged value is a tag associated with a value. To describe AROM variables, three keywords are introduced : domain, cardinality-min and cardinality-max which respectively represent the domain and cardinality facets of an AROM variable. The values associated with these tags must respect the following syntax in order to be understood by the AROM system.

Since AROM does not use visibility, the punctuation mark representing the attribute visibility is simply ignored.

The syntax of an AROM variable is :

name [: type] [= default-value] {tagged-values}

tagged-values ::= tagged-value[,tagged-value]

tagged-value ::= 
domain
= domain-value

min-cardinality
= card-value

max-cardinality
= card-value

domain-value ::= domain-set | domain-interval 

domain-interval ::= [value..value] 

domain-set ::= {values} 

values  ::= value | values,value

card-value ::= ‘*’ | integer

The value rule refers to a value in the AROM system. To a detailed description of values in AROM, please refer to the “Manuel utilisateur du noyau AROM”. Documentation and unit associated with an AROM variable are represented in the UML formalism by notes and stereotypes. 
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Figure 2 Documentation and unit of a variable

6.2 Examples

Let us consider the following AROM class (in AROM language):

class: Teacher

  variables:


variable: socialSecurityNumber



type: string



documentation: "The social security number of this teacher"


variable: service



type: float



documentation: "number of hours that are taught in a year"


variable: salary



type:float



domain: [0.0 .. 100000.0] 



unit: "FF"

class: Permanent

  super-class: Teacher

  variables:


variable: minService



type: integer



documentation: "minimum number of teaching hours that must be done in a year"


variable: FixedSalary



type:float
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Figure 3 Complete UML notation of the Teacher and Permanent AROM classes
7 Associations

7.1 Notation

AROM associations are represented in UML either by associations or by  association classes. The notation depends upon the arity of the AROM association and upon the existence of variables defined in this association. Binary AROM association without variables are represented by a solid path connecting the classes engaged in the association. The name of the association is placed near the path and the string representing the name of the role is placed near the class connected by this association. AROM association properties such as domain or default value are specified by tagged values associated with the UML association end (see Figure 4).
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Figure 4 Binary association without variable

Associations containing more than two roles are represented by UML n-ary associations. An n-ary association is drawn as a large diamond with a path from the diamond to each participant class. The name of the AROM association is placed near the diamond.
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Figure 5 n-ary association without association variable

When the association contains variables, it is represented by an UML association class. The variables of the association are represented in the same way as attributes of classes(see Figure 6).
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Figure 6 n-ary association with variables

7.2 Examples

The UML notation of the knowledge base described in Appendix A is shown on Figure 7 (documentation and units of variables and roles are not represented in this diagram).
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Figure 7 UML representation of the Teachers knowledge base

Appendix A

knowledge-base: Teachers

class: Teacher

  variables:


variable: socialSecurityNumber



type: string



documentation: "Social security number of this teacher"


variable: service



type: float



documentation: "number of hours that are taught in a year"


variable: salary



type:float





domain: [0.0 .. 100000.0] 



unit: "FF"


variable: hourlySalary



type: float

class: TemporaryTeacher 


super-class: Teacher

class: Permanent

  super-class: Teacher

  variables:


variable: minService



type: integer



default: 192



documentation: "minimum number of teaching hours that must be done"


variable: fixedSalary



type:float


class: AssistantProfessor

  super-class: Permanent

class: Professor

  super-class: Permanent

class: Course


variables:



variable: name




type: string



variable: coefficient




type: float

class: Training


variables:



variable: name




type: string

class: FisrtTwoYears

super-class: Training

class: FirstandMasterDegrees

super-class: Training

class: Graduate

super-class: Training

association: Teach

  roles:


role: teacher


  type: Teacher


  multiplicity: min:0  max:1


role: course


  type: Course


  multiplicity: min:0  max:*


role: training


  type: Training


  multiplicity: min:0  max: *

  variables:

    variable: totalTeachingTime


  type: integer

association: Manage

  roles:


role: director


  type: Permanent


  multiplicity: min:1  max:1


role: training


  type: Training


  multiplicity: min:0  max:1

association: ManageGraduate

super-association: Manage

  roles:


role: director


  type: Professor


role: training


  type: Graduate

  variables:


variable: allowance



type: float
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