











Caste

A caste describes a set of agents that share the same specifications of features, constraints, and semantics.

Description

Caste is a kind of classifier whose features are attributes, actions, environments, and an execution. Attributes of a caste are represented by instances of Properties that are owned by the caste. Environments are properties that represent the navigable ends of binary associations or references to the set of instances of a classifier. 

Attributes

No additional attribute.

Associations

· nestedClassifier: Classifier[*] References to all Classifiers that are defined (nested) within the caste;

· ownedAttribute: Property[*] The attributes (i.e. the properties) owned by the caste;

· ownedAction: Action[*]
The actions owned by the caste;

· ownedBehaviourRule: The rules owned by the caste to determine the behaviour of the agents; 

· / superCaste: Caste[*] This gives the supercastes of a caste.

Constraints

No additional constraint.

Additional operations

No additional operation. 

Semantics

The purpose of a caste is to specify a classification of agents and to specify the features that characterise the structure, capability and behaviour of those agents. 

An agents of a caste must contain a value for each state attribute that is a member of that caste, in accordance with the characteristics of the attribute, for example its type and multiplicity. 

The environments of an agent are a subset of entities that interact with the agent. The agent perceives the state of these entities in the environment and their visible actions. An environment attribute is a reference to such an entity or the set of all agents of a caste. The value of an environment attribute can be initialised modified as state attributes. However, the value of an environment attribute can be undefined if it is a reference to an entity. 

When an agent becomes a member of a caste, for every attribute of the caste that has a specific default, if an initial value of the attribute is not specified explicitly for the initialisation, then the default value specification is evaluated to set the initial value of the attribute for the agent. 

An agent can take an action of a caste that it is a member of with a particular set of arguments for the parameters of the action. An invocation of an action may cause changes to the values of the attributes of that agent. It may also return a value as a result, where a result type for the action has been defined. An invocation of an action generates an event. 

An agent has a behavioural rule, which determines the agent’s behaviour by making decisions about when to take an action and which action to take as well as the real arguments of the action to be substituted to the parameters. 

Notation

A caste is shown by a rectangle with double solid line boarders and showing the name of the caste in the name compartment. The rectangle may also have an action compartment where actions are described, an attribute compartment where attributes are described, and a behaviour rule compartment where behaviour rules are described. Environment attributes can be described in a number of environment compartments. Each environment compartment is drawn as a rectangle on the boarder of the caste rectangle. If the content of an environment compartment is an environment attribute that refers to an entity, it is drawn as a single solid line rectangle and contains the name and type of the attribute. If the attribute refers to a caste, it is drawn as a double solid lined rectangle and contains the name of the caste. Environment compartments are optional in the representation of a caste when the environment of the caste is clear from the associations, e.g. in a caste diagram. See Figure 1 for the notation.


Figure 1 Notation for description of Castes

Presentation options

Attributes and actions may be presented groups by visibility. A visibility keyword or symbol can then be given once for multiple features with the same visibility. If a compartment is empty, it is optional. In such cases, to avoid ambiguity compartments should have the name of the compartment explicitly shown on top of the compartment centred in bold font. 

Examples



Action

An action is a behaviour feature of a caste that specifies the name and parameters of an action that an agent of the caste can take, and constraints on the action in terms of pre-conditions and/or post-conditions. 

Description

An action is a behaviour feature of a caste. It specifies an action that can be taken by an agent of the caste. Attributes

caste: Caste [0..1] 
The caste that owns this action. 

Associations

formalParameter: Parameter[*]
Specifies the formal parameters of the actions. 

precondition: Constraint[*]
An optional set of constraints specifying the necessary condition on the state of the agent that must be satisfied when the action is taken. 

postcondition: Constraint[*]
An optional set of constraints specifying the state of the agent when the action is completed. 

Constraints

None. 

Additional Operations

[1] Capability(agent): 
It is a query about the set of actions that an agent can take. It will return the set of actions that can take with the name and formal parameters of each actions, and the preconditions and postconditions of each action if specified. 

[2] Precondition(agent, action): It is a query about the precondition of an agent’s action. It returns the precondition of the action if it is specified, otherwise ‘undefined’ will be returned. 

[3] Postcondition(agent, action): It is a query about the postcondition of an agent’s action. It returns the postcondition of the action if it is specified, otherwise ‘undefined’ will be returned.  

[4] Property(agent, action): 
It is a query about the property of the action of the agent. It returns the property of the action if specified; otherwise, ‘undefined’ will be returned. 

Semantics

An agent takes an action that is a behaviour feature of the agent with appropriate actual arguments of the specified types of the corresponding parameter. 

The action can only be taken when the precondition is satisfied. 

After the action is completed, the post-condition must be satisfied. 

When an agent takes an action, an event will be generated when the action is completed. 

An action can be public or private. If an agent takes a public action, it generates an event so that all the agents in the environment can observe the event and know the name and actual arguments of the action. If an agent takes a private action, the agents in its internal structure as its constituents can observe the event and know the name and arguments of the event. 

A parameter of an action has a direction either in or out, which specifies the direction of flow of values. An in parameter provides the action a value as argument. An out parameter carries a value out the action. The value is assigned to the actual argument, which must be a variable. 

Semantic Variation points

The behaviour of taking an action when the precondition is not true is a semantics variation point. 

Notation

An action is shown as a text string of the form specified in EBNF as follows.

Action ::= Visibility name [ ( parameter_list ) ]
[ Pre: precondition; ]
[ Post: postcondition;]
[ Property property-string ]
Where 

· visibility is the action’s visibility, which can be either public or private. 

· Name is the name of the action and also the name of the vent to be generated when the action is taken. 

· Parameter-list is a list of formal parameters separated by comma. The syntax of parameter-list is given below in EBNF.

Parameter-list ::= parameter { , parameter }*

Parameter ::= direction name {, name }* : type-expression [multiplicity] [=default-value ] 

Direction ::= in | out 

· Property-string is optional that provides a specification of the property of the action in the form of a text string. For example, it can be a text in XML format describing the functionality of the action in certain ontology. 

Presentation options

Parameter-list can be suppressed. 

Style guide

Same as the style guide of operations. 

Examples

[1]
Private Update_database(in customer_id: ID, in name: string, in credit_level: Integer)

Pre: <customer_id, name> matches the record in the database;

Post: CreditLevel field of the <cunstomer_id, name> in the database is set as credit_level; 

Property: This is an action to update an existing customer’s credit level. 

[2]
Public SendMessage(in agent_id: AGENT_ID, in message: XML, 

in message_type: Illuctionary_Force, out message_id: Integer)

Property This action sends a message to the agent with agent_id. The action will also assign an message-id, which is an integer unique to this message. 

[3]
Public AcknowledgeReceiveMessage(in agent_id: AGENT_ID, in message_id: Integer, 

out acknowledge_ID: Integer);

Property: This action will send to the agent with agent_id an acknowledgement message for receiving message with message_id. The acknowledge message will also be assigned with an id, i.e. acknowledge_id, which is an integer unique to the acknowledge message. 







Behaviour Rules

A behaviour rule determines how an agent behaves in terms when to take an action, and which action to take in certain situations of the environment. 

Description

A behaviour rule determines how an agent behaves in certain situations of the environment. It determines when at take an action, and which action to take, and how to change its states. An agent may have a number of behaviour rules. Each rule may be assigned with a priority (or a probability) which decides which rule to follow when more than one rule is applicable in a situation. A rule may also be assigned with a precondition, which must be true when the rule is applied, i.e. the action part of the rule is taken by the agent. 

Attributes

+ownedRule: Boolean
It specifies if the rule is owned by the caste.

+redefineableRule: Boolean
It specifies if the rule of the given name is redefineable by sub-castes.

Associations

TBD

Constraints

TBD

Additional Operations

[1] +AppliedScenario(rule)
It is a query about the scenario that the rule is applied to. It returns the scenario part of the rule;

[2] +RuleAction(rule)
It is a query about the action to be taken if the rule is applied. It returns the action part of the rule;

[3] +RulePriority(rule)
It is a query about the priority of the rule. It returns the integer that assigned to the rule as its priority if it is specified; otherwise it returns ‘undefined’;

[4] +RuleProbability(rule) 
It is a query about the probability of taking the action of the rule if it is applicable. It returns the real value between 0 and 1 assigned to the rule as probability of taking the action if it is specified; otherwise it returns ‘undefined’; 

[5] +RulePreconditon(rule)
It is a query about the precondition of the rule. It returns the precondition of the rule if it is specified; otherwise it returns ‘undefined’. 

Semantics

When the situation of the system is in the scenario as specified by a rule of the agent and the precondition of the rule is true, the rule becomes enabled. At any time, one enabled rule is fired, which is of the highest priority among the enabled rules. When a rule is fired, whether the action part of the rule will be taken is determined by the probability assigned to the rule. The result of firing a rule can cause other rules become disabled or enabled.

The behaviour rules are optional for the specification of a caste. When it is omitted, the behaviour of the agents of the caste is determined by associated interaction diagrams. If both behaviour rules and interaction diagrams exist, they must be consistent.  

Semantic variation points

The semantic variation points are: 

(a) Whether multiple rules are allowed to fire at the same time if they do not conflict with each other? 

(b) Whether firing a rule is instantaneous or not?

Notation

TBD

Representation options

TBD

Style guidelines

TBD

Examples

TBD

AggregationKind

AggregationKind is an enumeration type that specifies the literals for defining various kinds of part-whole relationships of a property to the agent. 

Description

An agent can contain a number of other agents as its parts. For example, a university is an agent for its characteristics of autonomous active entity. It contains a number of departments, which can also be considered as agents. The relationship between a university and its departments is a part-whole relationship. There are three kinds of aggregations.

None
indicates that the property has no aggregation.

Composite indicates that the property is aggregated compositely, i.e. the composite agents (whole) have responsibility for the existence and accommodation of the composed agents (parts). If the whole quits from the caste, the parts will no longer exists. 

Aggregate (shared in UML 2.0) indicates that the property is aggregated loosely, and the parts are independent of the whole. That is, the part’s existence and membership to the part caste is independent of the whole’s membership to the caste. 

Associate
indicates that the property is aggregated as an association of the whole, i.e., when the whole is no longer a member of the caste, the parts will not be a member of the corresponding part’s caste while the agent still exists. 

Semantic variation points

The order and the way in which part agents are created and join the whole in various aggregation kinds are not defined.

Examples

[1] The aggregation relationship between a university and its departments is of composite kind, because if the agent represents a university does no longer exist, its department will no longer exist. 

[2] The relationship between a faculty member and a department is associate, because the human will still live even if the department is destroyed, however, the faculty members will lost their membership to the caste of faculty members. 

[3] A football team consists of a number of players and a coach. An agent who is a football player joins the team as a player as a part. When the team is destroyed, the player still lives and is still a football player. The aggregation relationship between a team and players is aggregate. 
Association

TBD
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