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Discrete Agent Coupling via Messages

* Within AnylLogic, agents can be coupled by either
discrete (instantaneous and individuated) or
continuous (ongoing and gradual) coupling

* The preferred mechanism for discrete coupling is
messages sent between agents

— Many types of messages payloads are possible

— An agent can send a given message to one or more
agents

— Frequently messages are sent locally to neighbors within
the environment

* Neighboring nodes on the network
* Nearby neighbors in space



Messages & Statecharts

* Messages may be handled in many ways

* One of the most common ways in which messages
are handled is by statecharts

— A transition can be triggered (“guarded” or gated) by a
message

— A transition may be associated with an action that fires
off a message to other agents (or to other statecharts
within the agent)
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Sending a
Message
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Message Sending

* Messages may be sent to either
— A particular, explicitly specified agent
— An implicitly specified class of agents
* Neighboring agents in the environment topology
* Random agents
e All agents

* Any connected agents
* All connected agents

* Mechanism:
— send(Message, DestinationObject)
— send(Message, AgentClassid)



Synchronous vs. Asynchronous
Delivery

* Messages may be sent in two ways

— Via send: Asynchronous
* Delivery occurs sometime after call to send

— Via deliver
* Synchronous

 Risks infinite loops in delivery (if destination also calls
deliver in the reverse direction)



Message Payloads

Sometimes just the fact that a message has been
sent provides us with all of the information we need

Sometimes just distinguishing different message
types is sufficient

We will sometimes send messages with payloads of
data that provide extra information, e.g.

— The agent that sent the message (eg that is infecting us)

— Particular parameters

Can send multiple message types

— Boolean/int/double/String/Other (can specify class type)



ending a Message with a String Payload

@2l ¢

O-QJ.E_TnLJuGYH"J

v

100% v | | J %Get Support

fs Project E@I =0

& transitions
() T2DMwithCKD
g\ transitiong
(O DiabeticESRDo
& transition? m
(O DiabeticESRDw
& transition8
Q transitionl4
g\ transitionl3
& transitionl2
g\ transitionll
& transitionl0
Q transitiond
v Ub Functions
E getDegree
¥ @ Presentation
O oval
" line
» & simulation: Main
Spatial SIR with Waning Immunity
v 0 Main
L4 (ré Parameters
(3 AveragelllnessDur:
@ ContactRate: L
& InfectionProbability_
@ TotalPopulation: 224

» % plain Variahles 1
| ERE

6] Person
—
i

0 color

[a Person E4 l &3 Person

|Eﬂ Person |Eﬂ Hare |Eﬂ Lynx g =08

=2~ statechart

Susceptible

Infection

Recovery

&l problems E@l ¥ =0

| Description

LTIy Lot Oe TESUIved
@ Engine.log cannot be resolved
@ Engine.log cannot be resolved
@ Engine.log cannot be resolved

@ Engine.log cannot be resolved
ol

1+

A
v
r. =
B9 consoe | Toe
Q Contact - Transition
I
General .
MName: |Contact EShowName ’jlgnore Public ESho
Description
Triggered by: |Rate v
Rate: get_Main().ContactRate / get_Main().InfectionProbability
Action:
send{ "Infection", RANDOM_NEIGHBOR 3};
——
Cuard:

0 |

1 = |



ending a Message with Object Payloac
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Receiving a Message: Forwarding
Messages on to the Statechart
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Receiving a Message
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Building Up a Simple Agent-Based Model:
The Manual Technique
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Filling in the Model Project Details
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Add an Active Object Class
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Filling in the Agent Class Details
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- The Updated Project
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Declaring “Person” as an
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dated Result
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Double-Click on “Person” &
Scroll Until you See The Cross-Hairs
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Create an Oval at the Origin (Cross-Hairs)
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From the Centre of the Oval, Draw a Line
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Set the “Replication” Dynamic property of
the Line so there is 1 for each connection
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Also set the “dX” and “dY” properties
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Double Click on “Main” class Name to View
this it (Should Appear on Top Tab)
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Click and Drag from “Person” into the

Drag from
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For Clarity, Rename “Person” to “Population’
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Add an Environment
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Set the Network Type to Use
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Make the Population Depend on the
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Adding “Color” Variable
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Make Oval “Color” property Use Variable
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Add Entry Point of State
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Add in “Susceptible” State
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Connect with Entry Point
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Fill In Code to Color Green when Enter State
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Adding in “Infective” State
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Set to Color Red when Enter State
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Adding Transition
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Adding Infection Clearance Transition
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