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Generalising to Different Types of Agents (Mike/Clint)

Questions




Engineering Agent Systems

The Unified Modelling Language

(UML) Is an obvious choice




Why Obvious?

UML is mainstream and widely adopted

Good tool support

Many agent projects are < 20% agent

— One modelling language for the whole project seems like a
good idea

The UML is dynamic and developing fast

— The AUML is on the way

— Business modelling looks like agent modelling
Agent languages (JACK) are extensions of OO
languages like (JAVA)

Agents Live in Object Oriented Environments




Obvious Does Not Equal Useful

So let's try it!
Explore suitability of the UML for the software engineering of
agent systems

Allow the possibility of extensions and modifications to the UML
as necessary

Consider the research and development activities of others

Many aspects of software engineering
— Business Modelling
Knowledge Management
Architectural Design
Specification
Design and Implementation




Architectural Design

Is the UML useful for architectural design
In agent systems?
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Specification

Can the UML assist the software engineer
In the specification of an agent system?

C. Heinze, M. Papasimeon, and S. Goss. Specifying Agent Behaviour With Use Cases. In
Proceedings of Pacific Rim Workshop on Multi-Agents, 2000.




An Interactive Software System
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The Systems We Build
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Design and Implementation

Can the UML assist the software engineer
In the detail design and implementation of
an agent system?

M. Papasimeon, C. Heinze. Extending the UML for designing JACK agents. In Proceedings of
Australian Software Engineering Conference (ASWEC) 2001 (to appear).




UML Extensions for JACK

JACK = Java + Extensions + Agent Architecture
UML can easily be used to model Java systems
UML can be extended to support JACK at the

detailed design and implementation level using
<<stereotypes>>




JACK Agents - Detailed Design

 High Level JACK Stereotypes

— <<agent>>, <<plan>>, <<event>>, <<database>>,
<<capability>>

e Association Stereotypes

— <<uses plan>>, <<handles event>>, <<posts>>, <<reads
database>>

 Low Level Stereotypes
— <<key field>>, <<value field>>, <<indexed query>>




database FactorialbDb extends Closedworld {
#key field int value;
#value field long factorial;

#indexed query get(int v, logical long f);
#indexed query get(logical int v, logical long f);

<<database>>
ClosedWorld

<<database>>
FactorialDb
<<key field>> - value : int
<<value field>> - factorial : long

<<indexed query>> + get(v : int, f: logical long)
<<indexed query>> + get(v : logical int, f: logical long)




<<Database>>
AcquisitionRadarTracks

<<key field>> trackid : int —

\ Key Field

+radarTracks ()

<<value field>> latitude : float
<<value field>> longitude : float
<<value field>> altitude : float
<<value field>> iigstita—boalean |

<<value field>> handled : boolean

<<indexed query>> GetTrack()

<<private database>>

'Value Fields

<<Agent>>
SamCommander
Init() : wid
Compute() : void
Close() : wid

SamCommander(name : string) : wid
<<synchronized>> AddLaunchMissileComm and() : void
<<synchronized>> AddTrackTargetComm and() : void

<<modifies>> B
<<Plan>>
Identify Track
sepose=> body ()
Indexed Query
<<uses>>
<<handles>>
+newTrack <<lInterface>>
<<posts>> SamCommanderinterface
<<Event>> _ _
NewTrack +newTrack Icr:ut() :wid i
trackid : long C?Orzgat??o-ialm
<<posted as>> newtrack() AddLaunchMissileCommand() : wid
AddTrackTargetCommand() : wid
<<Plan>>
DestroyThreat ‘ relevant /4
context id : long
<<Event>> latitude : float /
HostileTrack longitude : float _
trackid - | altitude : float <<uses agent implementing>>
fackic - ond launcher : Strin

latitude : float
longitude : float
altitude : float

<<posted as>> hostiletrack()

e <<handles>>

A

relevant()
rcontext()
+body()

Plan body

<<reasoning>> getLaunchSite()

% Reasoning Method




Plan Body Specified with Activity Diagram

‘ Start

Is Track
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@ End 1 : ISAR Track :
Large Track
Length?
[ false ] [true]
Classify as Classify as
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End 2 C.S End 3

<<maintain>>
Lock Radar

<<post>>
NewActivity3

<<wait_for>>
Receive Take
Off Command
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<<subtask>>
Fly Offset

<<send>>
Pincer
Intercept

<<reply>>
Visual
Conta. ..

<<sleep>>
Rest

<<achieve>>
Destroy
Target
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JACK Capabilities in UML

<<agent>> <<agent>>
Fighter Pilot Strike Pilot

<<has>> <<has>>

<<capability>> <<capability>>
Combat Air Patrol Suppression of Enemy Air Defence

“EUses? << >>

<<plan>> <<plan>> <<plan>> <<plan>>
Engage Threat Fly Orbit FlyW aypoints Launch SEAD Weapon




<<team>>

Integrated Air Defence System

1 7] 1
<<sensor>> <<agent>> <<agent>>
Early Waming Radar | | EW Radar Operator IADS Commander
1 1
<<sensor>> <<agent>>
Acquisition Radar | | Battery Commander

1.*

<<team>>

SAM Battery

' 1.

<<agent>> <<team>>

Radar Operator Mobile SAM Launcher
1 1 s
<<sensor>> <<agent>> <<weapon>>

Tracking Radar

Fire Control Officer

Surface To Air Missile




UML Tool Support for Jack Extensions
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Jack Code Generation

Can easily write a Jack code
generator

RoseScript = VBScript + REI
(VBA)

Java Code Scripts already
available - can be modified

Jack Script will need to
handle stereotypes correctly

Only stubs in first cut
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Reuse and Knowledge Management

Does the UML support reuse of software
components across systems?

Does the UML assist with knowledge
management?




Ongoing Investigation — Sneak Preview

Business Modelling
Agent Modelling

Domain Modelling
Knowledge Management
Reuse

At least one tangible ouput - Agent Symbology




UML Agent Symbology




Use Case Symbols

L @ 2 @

Business .
Business Use Case .
Actor AT Use Case Use Case Realisation

S O

Business Worker Business Use Case Realisation Domain Control Class

Boundary Class

— | |

<<subsystem>> Package

@/ Subsystem

Domain Package Entity Class

Organisation Unit




Analysis Classes (Control, Boundary, Entity)




Use Case Modelling

/Plan Mission

x -

Simulate Mission

Military Analyst

@

Analyse Results

MILITARY SIMULATION SOFTWARE




X

Sponsor

Business Modelling

N

-

Client Reporting

e

Analyst

AIR OPERATIONAL ANALYSIS BRANCH




Agent Use Case Modelling

X

Defence Analyst

Defence
Simulator

-

Run Simulation

Synthetic
Environment

-

Fly To Target

Weapons Officer

Launch Weapon




Therefore, the symbol for Agent should be...




Generalising Agent Extensions

Is there are general set of agent
extensions?

What is it?




Extending the UML for all BDI Agent?

e Beliefs
e Goals and Events
e Plans and Intentions

Can the UNML be extended to accomimoaate
many. different types of Agenis ?







