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1 Introduction

In [Wagner 2002], an agent-oriented modeling language was proposed for the analysis and design of
organizational information systems, called Agent-Object-Relationship modeling language (AORML) . In the
AORML, an entity is either an agent, an event, an action, a claim, a commitment, or an ordinary object. Special
relationships between agents and events, actions, claims and commitments supplement the fundamental
association, generalization and aggregation relationships of UML class models. AORML can be viewed as an
extension of the Unified Modeling Language (UML). They author believes that AORML, by virtue of its agent-
oriented categorization of different classes, allows more adequate models of organizations and organizational
information systems than plain UML.

In [Wagner 2003], Gerd Wagner presents a UML profile for an agent-oriented modeling approach called an
Agent-Object-Relationship (AOR). [Wagner, 1999]. Casting the AOR metamodel as a UML profile allows AOR
models to be notated using standard UML notation.

2 Notation Overview

There are two basic types of AOR models: external and internal ones. The external AOR model adopts the
perspective of an external observer who is observing one or more (prototypical) agents and their interactions in
the problem domain under consideration. The internal models the way in which an individual agent views its world.

2.1 Core external AOR elements

In the external-observer-view adopted in external AOR models, the world (i.e. the application domain) consists of
various types of modeling elements, as depicted in Fig 1(a). In the view of an external observer, actions are also
events, and commitments are also claims, exactly like two sides of the same coin. Therefore, an external AOR
model contains, besides the agent and object types of interest, the action event classes and commitment/claim
classes that are needed to describe the interaction between the focus agent(s) and the other types of agents.
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Figure 1: Core external elements of AOR modeling.

Object types, in an external AOR model, belong to one or several agents (or agent types). They define
containers for beliefs. If an object class belongs exclusively to one agent or agent class (in the sense of a private
belief type), the corresponding rectangle is drawn inside this agent (type) rectangle. If an object class represents
beliefs that are shared among two or more agents (or agent types), the object class rectangle is drawn outside the
respective agent (type) rectangles.

An external AOR model does not include any software artifacts. It rather represents a conceptual analysis
view of the problem domain and may also contain elements that are merely descriptive and not executable by a
computer program (as required for enterprise modeling).
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2.2 External AOR diagram types

An external AOR model may comprise one or more of the following diagrams:
Agent Diagrams depicting the agent types of the domain, certain relevant object types, and their
relationships (Fig. 2(a)).
Interaction Frame Diagrams depicting the action event classes and commitment/claim classes that
determine the possible interactions between two agent types (or instances) (Fig. 2).

Interaction Sequence Diagrams depicting proto-typical instances of interaction processes (Fig. 3).
Interaction Pattern Diagrams focusing on general interaction patterns expressed by means of a set of
reaction rules defining an interaction process type (Fig. 4). (See Fig. 5 for rule modeling.)
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Figure 2: Examples of the AOR Agent Diagram and the AOR Interaction Frame Diagram.
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Figure 3: Example of an AOR Interaction Sequence Diagram
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Figure 4: Example of an AOR Interaction Pattern Diagram
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2.3 Advanced constructs

The actions depicted as circles in Fig. 4 can be elaborated further, as depicted in Fig. 5.

Triggering Parallel Actions: AND-Split Triggering Disjunctive/Choice Actions: OR-Split
R1 perforns an AMD-3plit composed of a message and a non-communicative action event. R1 perfoms an OR-Split composed of a message and a non-communicative action event.
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Parallel Triggering Events: AND-Join

R1istriggered by an AND-Join composed of two messages. Disjunctive/Choice Triggering Events: OR-Join

R1is triggered by an OR-Join composed of two messages.
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Triggering Alternative Actions: ELSE
If Condition evaluates totue, R1 sends Messaget, else R1 performs ActionEvent 2
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Negated Conditions: NOT
If Condition evaluates to false, R1 sends Messagel, else R1 performs ActionEvent.2.
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Figure 5: Examples of composite components and Petri net together
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