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Project description

LablS (Research Laboratory of Intelligent System)
it started 3 years ago

3 studied areas
Logic

Logical analysis of natural language, knowledge representation,
inference machines, TIL-Script development

Processes

Process management, control and coordination, process simulation
and prediction

MAS & GIS

Communication, infrastructure, real data processing

Design and implementation of MAS based on the process
modeling, behavior modeling

JADE (Java, .NET) as the framework for AgentStudio
software.

oF



ADS 2008

Modeling & Simulation

Modeling
extended UML

Agent Behavior Diagram (ABD)
Behavior reconfiguration

o

Semi-code generation AgentStudio@®’

)

Simulation
The way how to prove the theoretical background
Connection to “logic components”
Traffic simulation
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Agent Behavior Modeling

The Agent Behavior refers to the actions or reactions
of an Agent in relation to the environment and some
situations. It depends on skills, knowledge and
capabilities of particular Agent during its life.

The Agent Behavior Modeling is a process where the
particular Behavior is captured as algorithm. The model
makes the basis for next phases of software process.
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What is the Agent Behavior Diagram?

t is a tool that helps us to model and specify the
behaviors of agents.

t is based on standard “UML Activity Diagram”
technique.

Why a new diagram?
additional process specification
ensure the modification of MAS

conjunction of graphical and textual data which helps the
programmers to imagine final behavior

it represents a background for further behavior
reconfiguration
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Agent Behavior Diagram elements

Extended Process Node
with additional information shape

Input Objects
( ParkPlaceSelection =) /
- car
parkPlaces .
#1: SomeSuitableParkPlace QUtPUt Scena.rlos
Process Name el with Output Objects
selectedParkPlace

#2: NoSuitableParkplace
car

Extended Activity Node

with additional information shape

Input Objects
( parking ) /

selectedParkPlace ﬁ (0] UtpUt (0] bJECtS
car

costOfPraking = timeOfParking * 20 |

timeOfParking = car.parkingTime __— Scores of ACtiVity

Activity Name
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Agent Behavior Diagram elements

Send Activity Node Send Activity Node
one-to-one Agent communication one-to-more Agent communication
with additional information shape with additional information shape

( USE_THIS_PARKPLACE ™~

| selectedParkPlace

( I_WOULD_LIKE_TO_PARK —
Fiiint ( [ParkingAgent]

CarAgent

Objects related to the Message
Input Objects in case of Send Activity

Message Receiver
one Agent of specified type

Message Receiver
all Agents of specified type

Receive Activity Node

one-to-one Agent communication

with additional information shape | L
| Message Identification

( 1_wouLD_LIKE_TO_PARK ™)

(== [ CarAgent

Objects related to the Message Message Sender
Output Objects in case of Receive Activity one Agent of specified type
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Agent Behavior Diagram elements

Receive Activity Node Receive Activity Node

defined Message from unknown Sender undefined Message from one defined Sender
with additional information shape

( I_WOULD_LIKE_TO_PARK ) ( <<unknown>> ™
(=2 [ <<undefined>>J CarAgent

Receive Activity Node

undefined Message from unknown Sender

( <<unknown>> E}

*[ <<undefined>> J
N

/_‘ Received Message
[msg: CLOSE_YOUR_GATEi| E‘nsg. “AM_LEAVING

I

agent: ParkingBossAgent agent: CarAgent

msg: I_WOULD_LIKE_TO_PARK
agent: CarAgent
? Message Sender Agent
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Process and Realization

= The Process is a naturally designed sequence of
operations or events, possibly taking up time, space,
expertise or other resource, which produces some

outcome. The Processes form the behavior of an Agent.

= The Realization is a model element that provides an
description for implementation of an process element.
By other words, the realization is one of possible
algorithms for process firing; this algorithm is specified
by one “Agent Behaviour Diagram”.
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Behaviour Reconfiguration

1. The Specification Phase
2. The Selection Phase - checking of the applicable Realizations of

a given Process and finding the most suitable one.
1. the selection of applicable Realizations - based on Input Obijects
occurrence
2. the finding the most suitable Realizations - based on Input Obijects
values and properties, Scores, etc.

3. The Execution Phase

Process (cargo loading) = reconfiguration point

solid material

1 Cargo type (?) = input object 1
use excavator & use lift truck
Realization A _"E I Realization B @i

loose material

7
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AgentStudio Designer

AgentStudio 1.0 a

File Model Drawing tools

Ledds”s

Application

@ Permanently ~

B Metrolopitan Parking System Prima ryProcess

- Agents CarAgent
= ParkingAgent
PrimaryProcess
UpdateParking
= CarAgent
Parking
FindingAnotherParkingRange
PrimaryProcess
i Inicialization
B Processes
MoveToCity -

| »

m

Inicialization @] © .
<choaal> [ - -

| #1: WithoutNavigation

| ar
- | #2: WithNavigation

ar
navigation

0 -

R L_AM_LEAVING =

ParkingAgent |+ c |

; Activities Management
/4 Objects Management
&% Messages Management R
* Score Types Management l
¢ Dictionary of Model

I_WOULD_LIKE_TO_PARK
[Parking&gent]

|

: R R o :
. [ FindingAnotherParkingRange = | | Parking = |
<clocal>> . <slesal>= -

™) Process Node
) Activity Node
) send/Receive Activity Node

> Decision Node i 1 m‘r. = ;
W: Thread Split Node = I_AM_READY_FOR_YOU = UpdateParkingTable *;',:E:"’ ngFount
W+ Thread Join Nod - { zark parkplace

'¢ Inn:ri:fm;? ode @ = ParkingAgent parkingTable [msg: SORRY_YOU_ARE |

D Final Node agenn Parkingfgsn

D Fatode I = ST

&

An procél Send/Receive Activity Node ...

Current Activity | Messages |

msgi. ND_FREE_PLACES
agent: ingAger

<<unknown:>>

) SEND: 2 Message to one Agent

SEND: 3 Message to the set of Agents (all instances of 2 given types)
RECEIVE: = Message from ane Agent

WNT_TO_PARK ™)

ParkingAgent

RECEIVE: unknown Message from one Agent type
RECEIVE: 5 Message from undefined Agent type or multiple Agent types

RECEIVE: unknown Message frem undefined Agent type or multiple Agent types wn>> = o Dictionary ..
ctivit |- ParkingAgent] | RSS! Objects | Messages | Score Types | Agents | Procssses|
Message ||_WANT_TO_PARK Activity Id Description Usage in ... Input Objects ‘Output Objects
Agent Type | ParkingAgent CalculateParkingElement PrimaryProcess car
— (ParkingAgent) destination parking
Receive Activity parking parkingElement
Message [\_AM_RE“-DY_FOR_YOU '] CalculateParkplace PrimaryProcess car
. (ParkingAgent) parking parking
Agent Type [Paﬂmgﬂgaﬂt ] reservation
Carlnitialization Inicialization (CarAgent) car
= parkingTable
ConnectionToNavigation Inicialization (CarAgent) car car
navigation
DeleteFromParking PrimaryProcess car parking
(ParkingAgent) parking
DrivingWithNavigation MoveToCity ([Processes]) | destination navigation
................... MoveToDestination navigation - |

sAgentStutiio
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Modeling & Simulation

Modeling
extended UML
Agent Behavior Diagram (ABD)
Behavior reconfiguration
Semi-code generation

)

AgentStudRézp
Simulation

The way how to prove the theoretical background
Connection to “logic components”
Traffic simulation
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Simulations

What we want to simulate?

behaviors of agents based on given laws
e.g. highway code, business rules, etc.

process reconfiguration and objective achieving

decision making based on first order logic and/or TIL
the comparison of different inference machines
knowledge exchange and distribution

Why the traffic simulations?
“clear” rules
it is easy to model different situations
real data

oF
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AgentStudio

Real world

AS Designer

MAS model

- agents

- objects

- processes
- realizations
- messages
- scores

AS Simulator

Editor

- environment (traffic infrastructure)

- roads, crossroads, ...
- traffic signs and objects
- car parking

Semi-automatic code generation
based on ABDs

Code skeletons generation and
manual programming

sAgentStutiio

MAS

- system agents

- mobile agents

- static agents

- communication layer

Simulator manager

Visualization

Logic layer
- Prolog
- Transparent Intensional Logic
- brain implementation
- internal (within agent)
- external (web services, ...)

=
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Agent architecture

8

Rules Facts Methods Behaviours
= A reconfiguration
o L
=.: @% Q’ ——> ﬂ compilation
r behaviour updating
& @ — %
knowledge exchange running
ACL messagesﬁ i’ 0 *
knowledge exchange Behaviours
Rules Facts Methods reconfiguration
i'| 0 > “ L comiitation
T
i gic @ ——> * behaviour updating
i’ running

knowledge base
rules

first order logic
TIL

facts

world data
ontology

Methods
elementary program codes which

do not depend on MAS
architecture

Behaviors

process-reconfiguration
dynamic dll codes

ACL messages

i
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AgentStudio Simulator
@

e e \ L |

: X Location

Crosshoad d CrossRoad - q
Shape Y Shape X Shape C 3 T S — ot
e : i 16.2,crossroad:5:4

Zooming

Toggle info.

|| Show Agents Labels

[¥] Show Agents Visibility

[¥] Show infrastructure details

|| Sendireceive Eagle Eye
|} Visibility XML for non-brain Agents

Show ManData

AgentGUl B
Scs | Eagl e
proxy_Agent_6_MainMap@M

Time statistics

Stattme  3MB/2008 2:38:05 PM
Tmewp 00546

Agent System Status

Agert Rate Idie(3)

Communication
Queve Sze

Incomming Massages. 2885, 0.38 MB
499 mag/min, 0.07 MB/min

Outgoing Messages 2886, 2.14 MB
499 mug/min. 0.37 MBlmin

sAgentStuliio
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Future Work

Specification of correct and complete meta-model of
MAS Model

Formalization of this meta-model, its components and
“Agent Behavior Diagram” (Petri Nets, mt-calculus, etc.)

Map the MAS Model onto the other forms (XML,
analytic tools, etc.) and semi-automatic MAS code
generation

Integration of the reconfiguration approach to the
complex approaches of Agents™ intelligence
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Thank you for your attention ...
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