
Chapter 1: HAT Introduction
Agent Oriented Systems Design Pedigree



Tracing the Roots 
of Agent Oriented 
Systems Modeling

Understanding the pedigree of this 

modeling method illustrates some 

important philosophical differences

Establishes the academic source of 

the modeling artifact

Credits individuals who contributed 

to the concepts included in Agent-

Oriented Systems Modeling
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What are System 
or Software 
Modeling 
Languages?

Primarily relational databases of 

design elements and the 

relationships between these 

elements that permit one to 

understand the structure and 

designed behavior of a system.

Includes diagrams, tables or other 

“views” of important elements and 

relationships within the model
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Structured methods to describe important elements of 
a design in an abstract fashion

Permit design teams to discuss, understand, and 
document design tradeoffs using abstract concepts, 
permitting deeper thought with less time commitment.

Provide a description of not only the design but the 
reasons for design trades that can be referred to later

Captures important interaction among designed 
elements and trace changes in one part of a design to 
other changes

Initially descriptive of the design, although they can 
facilitate numerical assessment



Family “Tree”
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Unified Markup 

Language (UML)

Agent Oriented 

Modeling

Organization-based 

Multi-Agent 

Software Modeling 

(O-MASE)

Systems Modeling 

Language (SysML)

Agent Oriented 

Systems Modeling 

(AOSM)



Unified Markup Language (UML) 
(Larman, 2004)

Designed to support software development, include:

1) Use cases and related diagrams to describe functionality and the external 

entities using or supporting this functionality

2) Activity, Sequence and state machine diagrams which illustrate the processes, 

timing, and system states

3) Class diagrams represent a concept with attributes and operations

4) Composite structure diagram which illustrate the parts and connections within 

IT infrastructure

5) Profile diagrams which permit customization of diagram elements
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Agent Oriented Modeling 
(Sterling and Tavater, 2009)
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Extends UML with Agent-Goal Diagram



Organization-based Multiagent Software 
Engineering (O-MaSE) Metamodel 
(DeLoach and Garcia-Ojeda, 2010)
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Systems Modeling Language 
(SysML) Diagrams (Delligatti, 2013)

Extends Unified Markup Language to include system components using Block 
Definition Diagrams and Internal Block Diagrams.
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SysML Diagrams

Behavior Diagrams
Requirements 

Diagram
Structure Diagrams

Activity

Sequence

State Machine

Use Case

Block 

Definition

Package

Parametric

Internal Block



Agent-Oriented Systems Modeling 
Language

• Begin with Systems Modeling Language

• Incorporate Goal Diagram, where Goals are shared between human 

and AI agents

• Borrows multiple concepts from O-MaSE, adapted for Human-AI 

Teaming

AOSM PEDIGREE 2024 9



Agent Oriented Systems Modeling 
Metamodel
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