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Language Reference Manual
AgentSheets 2.1

Introduction

AgentSheets 2.1 for Windows is an agent-based Web authoring tool enabling a wide range of end users
(from children to professionals) to create their own interactive simulations, domain-oriented visual
programming languages, and games.

The Language Refer ence M anual provides important information about Visual AgenTalk commands
and parameters. Use the Language Reference Manual along with the Getting Started manual and the
complete Reference M anual to build your own projects and simulations.



Tools Menu

Tools

Egnnditinns Falette
ﬁgctinns Falefte
=" Triggers Palette

SimulationPropeies
Agent Attributes

Generate Repaort...

Description: The Tools M enu is used to access the palettes containing Visual AgenTalk
language pieces such as conditions, actions and triggers. It is also used to access the
simulation properties editor and agent attributes editors. These options are only
enabled when an AgentSheets project is open.

The Tools Menu includes the following options:

Conditions Palette
Actions Palette
Triggers Palette
Simulation Properties
Agent Attributes



Conditions

Definition:

Conditions are used to test the circumstances agents are in. Among other things,
agents can test for the presence of other agents in the worksheet, attribute values,
keyboard input, mouse events and even content of live web pages.

Use the Tools | Conditions Palette menu option or click the Conditionstool in the
Toolbar to access the Conditions Palette, which contains the following conditions:

See

See A

Next To
Empty

Key

% Chance
OnceEvery
Hear

Test

Has Attribute
WWW Read
On Top Of
Direction

Power User Shortcuts

A condition can also be accessed and added to the agent's behavior by right-clicking
in the part of the rule where conditions reside. Thiswill show the following pop-up
menu, from which you can select the Add Condition menu option and then select
the desired condition to add. The example below illustrates the addition of the Next
To condition.

Add Condition » SEE
SEE-A

EMPTY

KEY

%-CHAMCE
OMCE-EVERY
HEAR

TEST
HAS-ATTRIBUTE
WARY-READ
Or-TOP-0OF
DIRECTION



file:///o%20kurios%20Aristeidns/Documents/AgentSheets%20Documentation/Reference%20Manual/AgentSheets%20Windows/2.1/Reference%20for%20PDF/vm_toolbar.html

See Condition

Definition: The See condition checks if the agent at the cell indicated by the Direction

parameter |ooks like the depiction specified in the Depiction parameter. The dot
(.) refersto the agent itself.

If the indicated cell contains the chosen depiction, the condition is true.
Otherwise, the condition isfalse.

Parameters: direction, depiction

Example: The Shark agent in the Fish Tank simulation looks above it to seeif thereisa
Fish agent to eat, and also checksto seeif the Shark itself looks like a Shark
going left and decides to change directions or move to the | eft.

.Behaviur: Shark

=i 5y SF o o]

u

eve] 7]

[ Mew Rule ] I Mewy Method ] [ Duplicate ] I Explain ] [Test] [Apply] ﬁ

Seethe Fish Tank simulation on the AgentSheets CD-ROM.



See A Condition

BT [ X

Definition:

Parameters:

Example:

The See A condition checksif the agent at the cell indicated by the Direction
parameter is of the Class specified in the Class parameter. This command picks
out all the depictions of agiven agent class. Useit to identify an agent
regardless of the way it |0oks.

If the indicated cell contains an agent of that class, the condition istrue.
Otherwise, the condition isfalse.

direction, class

The Counter agent in the Benchmark project checksto seeif thereisaDigit
agent to its left and sends the message to "inc" (increment).

MBehavior: Counter =10l =]

[# FFFrFrFrrrrrr, -
e
If & digit exists to my left, | make itincrement

T T | (|0 0
-

[ Mew Rule ] [ Mewy ethad I I Cuplicate I I Explain I I Test] [Appl\;] ﬁ

See the Benchmark simulation on the AgentSheets CD-ROM.



Next To Condition

et iof--  ~|

Definition:

Parameters:

Example:

I [75)

The Next To condition checks to see how many of the adjacent neighbors have
acertain Depiction.

If the executing agent is next to the right number of the specified depictions, the
condition istrue. Otherwise, the condition is false.

comparator, formula, depiction

The Person agent in the Virus Attack project checksif it is next to one or more
sick Person agents. If so, it has a 5% chance of acquiring the virus.

& Behavior: Person =10l |

| v

| mave around randomly on the background tiles
If1 am healthy and | am nextta an infected person, with a 5% chance | alsa getinfected
and | increase the total number of infected peaple by 1

TEA

Set @Tatal to —

@Total + 1

[ ew Rute | | Mew metnod | | puplicats || Expiain || Test| | Appiy] ﬁ

SeetheVirus Attack ssimulation on the AgentSheets CD-ROM.



Empty Condition

BT

Definition: The Empty condition checksif the neighboring cell specified by the Direction

parameter is empty. A cell isempty if it does not contain any agents found in
the current Gallery.

If the cell indicated by the Direction parameter is empty, the condition is true.
Otherwise, the condition isfalse.

Parameters: direction

Example: Inits search for wood, the Termite agent in the Termites project checksiif the
areato theright or left is empty and has a certain chance (percentage) of moving
to that empty position.

& aBehavior: Termite =100 x|

_—
[# T rrrrr, ;I
W

> I'wander around until they encounter a chip, | pick itup and then i change into caryy mode

If Then

G e o)

b chance

% chance 33

|1

[ Mew Rule ] [ Mew Method ] [ Duplicate ] [ Explain ] ﬁ

Seethe Termites simulation on the AgentSheets CD-ROM.



Key Condition

Definition:

Parameters:

Example:

The Key condition checks if the key displayed in its K ey parameter is pressed.

If the key indicated is pressed, the condition is true. Otherwise, the condition is
false.

The Key condition can be used to assign real-time control characters on the
keyboard. Y ou might also use it to assign "hot key" values to get agents to act
out specified actions. To get Key conditions to function as hot keys you will
have to place them in rulesin amethod that is checked at every simulation
cycle.

key

The Cursor agent in the ABC project detects key strokes and types the
corresponding letter. For example, if the A key is pressed on the keyboard, the
Cursor will create a Character A agent, advance to the right, and identify the
newly created character.

.BEhavinr: Cursor

e o
= 2

l e Rule ] l fJ ey Wlethod ] l Duplicate ] l Explain ] l Test] [Appl\;] ﬁ

Seethe ABC simulation on the AgentSheets CD-ROM.



% Chance Condition

Definition:

Parameters:

Example:

The % Chance condition succeeds with a certain percent chance, as specified
by anumber or aVisual AgenTak Formula. For instance, with avalue of 50
this condition will succeed, on average, 50% of the time.

The % Chance condition chooses a random number between 1 and 100
whenever it is executed. If this number isless than the number indicated in its
number field, the condition is true. Otherwise, the condition isfalse.

formula

The Ball agent in the Counting Pachinko project moves down if it does not
encounter any obstacle, but when it moves down it also has a 50% chance of
going to the left or to the right.

ﬂBehaviur: Ball2 ;IEIEI

7 FELTEFEEEEF, _‘.l
S, N
v

[ Mew Rule I [ Mew Method ] I Duplicate ] I Explain I [Test] [Apply] ﬁ

See the Counting Pachinko simulation on the AgentSheets CD-ROM .



Once Every Condition

Definition:

Parameters:

Example:

The Once Every condition checksif N seconds have passed since it was last
checked. N is specified by a number or aVisua AgenTalk Formula.

If N seconds have passed, the condition istrue. Otherwise, it isfalse.

The Once Every condition acts as alocal timer for an agent. Unlike the Wait
action, Once Every can be used to slow down individual agents without
stopping other agents.

formula

In the Voting Game project, the Counter agent polls the voters once every
second.

! Behavior: Counter

set] @repuBLICANS  |to

Set (@DEMOCRATS to

Broadcast |\."Uter

Mew Rule ] I Mew hethod ] [ Duplicate ] I Explain ] [Test] [Apply] ﬁ

Seethe Voting Game simulation on the AgentSheets CD-ROM.



Hear Condition
ear

Definition: The Hear condition checks the agentsin its immediate eight-cell neighborhood to
seeif any of themis"speaking" the specified text using the Say action.

If at least one neighbor is"speaking" the specified text, then this condition is true.
Otherwise, it isfalse.

Parameters: string


file:///o%20kurios%20Aristeidns/Documents/AgentSheets%20Documentation/Reference%20Manual/AgentSheets%20Windows/2.1/Reference%20for%20CD/tm_actions_say.html

Test Condition

Definition: The Test condition compares the values of two for mulae.

If the comparison yields true, then the condition is true. Otherwise, it isfalse.
Parameters: comparator, formula

Example: In the Bridge Builder project, the Brick drops down if the cell below it is
empty, and the force acting on it is less than or equal to 0.3 (and therefore
cannot hold it in place).

EIBehaviur: Brick

Ly

O s 7
” Y

I Mew Rule ] [ Mew Method ] I Duplicate I I Explain ] [Test] [Appl\;] a

Seethe Bridge Builder smulation on the AgentSheets CD-ROM.



Has Attribute Condition

o ainae]

Definition:

Parameters:

Example:

age

The Has Attribute condition checks if the agent in the direction specified by
the Direction parameter has the Attribute named in the condition's text field.

If the specified agent has the Attribute named, the condition is true. Otherwise,
itisfalse.

direction, attribute

In the Ultimate Pacman project, the Red Ghost agent checks if the agent above
it has the attribute p. It then compares this attribute p to the current maxp (the
maximum p) and, if p is greater, sets maxp to p. The Red Ghost then changesits
facial expressionto look asif it isgoing upwards. Thisis part of the behavior
for tracking down the Pacman agent (see the Ultimate Pacman "Readme” file
for a complete explanation of the tracking behavior).

&% Behavior: Ghost_Red ;lglil |

=
[# PP T FTFTTFTFTY -~
IS,

maxis up?

’Has aﬂributel E I 3 I

i lup] - =

maxp

[ wew Rute | [ Mew method | | Duplicate | [ Explain | [ Test] [ Apply]

See the Ultimate Pacman simulation on the AgentSheets CD-ROM.



WWW Read Condition

hitp: fiquote yahoo .com/s

Definition: The WWW Read command searches an entire web page specified by the URL
inthe URL parameter for the String specified in the first text field.

If the string is found in the web page, a number following that string is read and
stored in the attribute specified by the Attribute parameter. The search string
can contain wildcards (e.g., "*").

This command should only be used when you already have alive connection to
the Internet. If you use this command without a live connection the AgentSheets
environment will try to open a connection for you.

Parameters: string, attribute, URL

Example: In the Boulder Live project, any of the location agents (such as the
NCAR_Mesa agent) takes the current temperature by going to the
http://www.atd.ucar.edu/cgi-bin/mlabweatherE web page, finding the string

"Temperature,” and storing it into the temp variable, then announces the
temperature read from the specified web page.

MNew Rule ] [ Mewe Method I [ Duplicate ] I Explain ] a

Seethe Boulder Live simulation on the AgentSheets CD-ROM.

=P Ristretto
I nformation:

Due to the Java appl et security restrictions in some browsers, the WWW Read
condition may not work in Ristretto-generated applets.


http://www.atd.ucar.edu/cgi-bin/mlabweatherE

On Top Of Condition

o

Definition: The On Top Of condition checks whether the agent is on top of a specified type
of agent with output connectivity in the specified direction.

If the agent below has output connectivity in the direction indicated by the
Direction parameter, the condition is true. Otherwise, the condition is false.

Parameters: class, direction

Example: In the Sustainopolis project, the Auto agent checksto seeif it ison top of a
piece of road whose output isright. If it is, the Auto agent moves right.

HBehaviur: Auto

T S I
r

[ Mewy Fule ] I My Method ] I Duplicate ] [ Explain ] [Test] [Apply] ﬁ

See the Sustainopolis simulation on the AgentSheets CD-ROM.



Direction Condition
birecion] oy

Definition: The Direction condition checks if the agent is headed in the direction indicated by
the Direction parameter.

If the direction of the executing agent is the same as the direction indicated by the
Direction parameter, then the condition istrue. Otherwise, it isfalse.

Parameters; direction



Actions

Definition: Actions are operations performable by agents. Actions allow agents to do things
such as moving around in worksheets, changing their depiction, playing a sound, or
opening up aweb page.

Usethe Tools | Actions Palette menu option or click the Actionstool in the
Toolbar to access the Actions Palette, which contains the following actions:

Move

M ove Random On
Change

New

Erase

Set Color To
Make

Broadcast

Wait

Play Sound

Say

Set

Map

Plot Attribute
Open URL

L oad Background
Set Direction
Stop Simulation
Reset Simulation
Clear Simulation

Power User Shortcuts

An action can also be accessed and added to the agent's behavior by right-clicking
in the part of the rule where actions reside. Thiswill show the following pop-up
menu, from which you can select the Add Action menu option and then select the
desired action to add. The example below illustrates the addition of the Change

action.


file:///o%20kurios%20Aristeidns/Documents/AgentSheets%20Documentation/Reference%20Manual/AgentSheets%20Windows/2.1/Reference%20for%20PDF/vm_toolbar.html
file:///o%20kurios%20Aristeidns/Documents/AgentSheets%20Documentation/Reference%20Manual/AgentSheets%20Windows/2.1/Reference%20for%20CD/tm_actions_stop.html
file:///o%20kurios%20Aristeidns/Documents/AgentSheets%20Documentation/Reference%20Manual/AgentSheets%20Windows/2.1/Reference%20for%20CD/tm_actions_reset.html
file:///o%20kurios%20Aristeidns/Documents/AgentSheets%20Documentation/Reference%20Manual/AgentSheets%20Windows/2.1/Reference%20for%20CD/tm_actions_clear.html

MOWE
MOVE-RANDOM-ON

MEW

ERASE
SET-COLOR-TO
MESSAGE
BROADCAST
AT
PLAY-SOUND
SAY

SET

MAP
PLOT-ATTRIBUTE
OPEN-URL
LOAD-BACKGROUND
SET-DIRECTION




Move Action

Monwe =

Definition: The M ove action moves an agent one cell in the direction indicated by the
Direction parameter. The dot (.) will leave the agent at its current position.

Parameters: direction

Example: In the Rainy Day simulation, the Rain agent drops down with a slight chance of
moving diagonally to simulate wind coming from the | eft.

When the Rain agent can move down no further, it moves left or right.

Behavior: Drop 10| x|

s Cirap daw with 3 slight tendency to go to the right {as ifthere's wind fram the left

|»

l Mew Rule I [ Meww Method I l Duplicate I [ Explain I [ Test] [Applyl ﬁ

Seethe Rainy Day simulation on the AgentSheets CD-ROM.



M ove Random On Action

Mowe random on

Definition:

Parameters:

Example:

The Move Random On action lets an agent move randomly onto any of its

immediate neighbors that show the Depiction displayed in the Depiction

parameter. The agent chooses one of its qualifying neighbors to move onto at

random.

depiction

In the Virus Attack ssmulation, the Person agent moves randomly on the

background tiles.

& Behavior: Person

| mawe around randomly on the hackground tiles

and | increase the total number of infected people by 1

Ifl am healthy and | am next to an infected person, with a 5% chance | also get infected

e

Set @Total

Mo random on R

to

@Total +1

[ Mew Rule ] [ Mew Method ] [ Duplicate ] [ Explain ] Test I Applyl

Seethe Virus Attack simulation on the AgentSheets CD-ROM.



Change Action

Definition: The Change action changes the depiction of the agent in the cell indicated by
the Direction parameter to the depiction displayed in the command's Depiction
parameter. The dot (.) refers to the agent itself.

The Change action is useful for creating animations.

Parameters: direction, depiction

Example: In the Fish Tank simulation, whenever the Fish agent faces forward, thereisa
10% chance that it will change to look like the fish going to the left and an 11%
chance that it will change to look like the fish going to right.

EBehaviur: Fisch1l

I Mewy Rule ] I M ey Wethod ] [ Duplicate I [ Explain I [Testl IAppIy] a

See the Fish Tank simulation on the AgentSheets CD-ROM.



New Action

Definition: The New action makes a new agent in the cell indicated by the Direction
parameter. The new agent has the depiction displayed in the action's Depiction
parameter.

Parameters: depiction, direction

Example: The Car-Source agent in the Sustainopolis simulation creates new cars on the
roads once every six seconds.

___:Behavior: Car_Source

Mew Rule ] [ Mewy Method ] [ Cuplicate ] [ Explain ] Test I Applyl a

See the Sustainopolis simulation on the AgentSheets CD-ROM.



Erase Action

Erasze =

Definition:

Parameters:

Example:

The Erase action erases the agent located in the cell indicated by the Direction
parameter. Executing the Er ase action is the same as applying the Eraser tool.

direction

The Car agent in the Bridge Builder simulation erasesitself if it seesatunnel to
itsright, so it will look likeit is going into the tunnel.

[ Mew Rule ] l Mewy Method ] [ Duplicate ] [ Explain ] [ Test] [Apply] m ﬁ

Seethe Bridge Builder smulation on the AgentSheets CD-ROM.



Set Color To Action

et coor o[

Definition: The Set Color To action colorizes the agent with the color indicated in the
action's Color parameter.

The Color parameter on the action expandsinto afull Color Palette when you
click and hold the mouse on it.

Parameters: color

Example: The House agent in the Sustainopolis simulation resets to its original color
when it receives the "reset" message.

. Behavior: House o [m]

v | reset the display by setting my colar back to the ariginal

If -Then

[ MHew Rule ] [ Mlew Method ] [ Duplicate ] I Explain ] [Test] [Applv] ﬁ

See the Sustainopolis ssimulation on the AgentSheets CD-ROM.



Make Action

I |

Definition: The M ake action sends the message specified in the text field to the agent in the
cell indicated by the Direction parameter. The dot (.) refers to the agent itself;
In this case, the agent sends a message to itself.

The Make action is used in conjunction with On triggers; the receiver can react
to the message viathe On trigger. These triggers give names to groups of rules
(methods) that can be called using the M ake action.

By using M ake actions and On triggers, a VAT programmer can divide the
functionality of an agent in more meaningful chunks.

Parameters: direction, method name

Example 1: In the Voting Game simulation, the Voter agent sends a message to itsalf. It
makes itself reconsider its political views by choosing arandom direction
around it and making itself adapt to the political views of the voter in that
direction.

m Behavior: Yoter o ] 4

-
I

(7 FTTTT T T T T T T
recansider
I,

| pick a randam direction and adaptto the party ofthe persan in that direction.

et DIRECTICH to
random(S)

[0 Y T

 ew Rule | [ Mew method | [ Dupiicate | [ Expain | [ Test] [ Appiy] a

Seethe Voting Game simulation on the AgentSheets CD-ROM.
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Example 2: In the Benchmark simulation, the Digit agent sends a message to another agent.
When the Digit agent reaches 9, it changes itself to 0 and sends a message to the

adjacent digit to the left to increment itself.

=10 %]

[l]Behavinr: Digit

[ Mew Rule ] [ Mew Method ] [ Cuplicate ] [ Explain ] [Testl lAppIy] ﬁ

See the Benchmark simulation on the AgentSheets CD-ROM.



Broadcast Action

Person |

animate

Definition:

Parameters:

Example:

The Broadcast action broadcasts a message to all agents of the class indicated
in the action's Class parameter.

The message to be broadcast isindicated in the action's text field and isa
method call to all agents of the indicated Class.

The Broadcast action is used in conjunction with On triggers; the receivers can
react to the message viathe On trigger. These triggers give names to groups of
rules (methods) that can be called using the Broadcastaction.

class, method name

The Scanner agent in the How Does TV Wor k? simulation broadcasts to the
TV Beam and Video-Signal agents the message to turn bright or dark,
depending on what it scans.

-Behavior: Scanner -0l =|

E Vi i dd s d Iy - I

[#
Lo

Ifi see a dark pixel, hroadcast the turn-dark message to the beam and the video signal
Ifi =ee a bright pixel, broadcast the turn-bright message to the beam and the video signal

Broacicast |F_Ieam

Braacicast | viden_Signal

Broadcast |Eleam
turn_bright

Braacicast | viden_Signal

turn_bright

Mew Rule ] [ Mew Wethod ] [ Duplicate ] [ Explain ] a

Seethe How Does TV Work ssimulation on the AgentSheets CD-ROM.
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Wait Action

05

Definition:

Parameters:

Example:

The Wait action causes the AgentSheets scheduler to wait the amount of
seconds indicated by a number or aVisual AgenTalk Formula before executing
its next command. Use it to slow down simulations.

Note: The Wait action halts the entire ssmulation. Another alternative isto use
the Once Every condition to selectively slow down portions of a simulation.

formula

The Frog agent in the Frogger simulation has some delays when controlled with
the arrow keys so that it does not move too fast.

a Behavior: Frog

=ma gy

[ |y

I Mew Rule ] [ Mew Method ] [ Duplicate ] I Explain ] I Test] [Apply] ﬁ

Seethe Frogger ssmulation on the AgentSheets CD-ROM.



Play Sound Action

(i) |

Definition: The Play Sound action plays the sound chosen in its Sound parameter.

Parameters: sound

Example: The Car agent in the Bridge Builder simulation plays an explosion sound when
it drops from the bridge.

EBEhaviur: Auto ;lglﬁl

0
0

.

ey

I MHewy Rule ] [ Mlewy Wethod ] [ Duplicate ] [ Explain ] ITest] [Applv] ﬁ

Seethe Bridge Builder smulation on the AgentSheets CD-ROM.



Say Action

B

Definition:

Parameters:

Example:

The Say action prints the text located in its String parameter in the worksheet's
status bar.

Unlike its Macintosh version equivalent, the Say action does not yet speak the
specified text, since there is no built-in speech synthesizer in Java.

string

The Shark agent in the Fish Tank simulation talks to the Fish agent before
eating it.

.Behaviur: Shark

= 5y S oor et |

e 1]
o] T

[ Mew Rule I I Mewy Method ] [ Duplicate I I Explain ] [Test] [Applyl ﬁ

Seethe Fish Tank simulation on the AgentSheets CD-ROM.



Set Action

Definition:

Parameters:

Example:

The Set action sets the value of an Attribute of the agent or the value of a
Simulation Property to the computed value of a Formula.

The attribute or the simulation property to be set is displayed in the action's text
field. The value to set the attribute to is displayed in the action's Formula
parameter.

attribute, formula

The Factory agent in the Sustainopolis simulation computes pollution as the
average of the pollution of the things around it, plus an additional amount which
represents the pollution from the factory itself.

The formula used is [(pollution[left] + pollution[right] + pollution[up] +
pollution[down])/4.0 + 0.4

M Echavior: Factory : =0l x|

e ———
[ T -
IR,

| compute the pollution level using diffusion by:
- taking the average ofthe pollution of my four neighbors (rght, left, up and down)
- adding 0.4 since | am a source of pollution

poliution to

pollution[left] + polutionfright] + pollution[ug

[New Rule”New Method”Duplicate”Explain] Testl Applyl ﬁ

See the Sustainopolis ssimulation on the AgentSheets CD-ROM.



Map Action

Definition:

P [ O 0 [

The M ap action maps the value of an agent's Attribute, a Simulation
Property, or aVisual AgenTak Formulato aColor that lies between two
user-specified colors along the color line. The range of the attribute's valuesto
be mapped to a color is specified with numbers or Visual AgenTalk Formulae.

To understand how this action works, you must first understand a little about
color cubes and about how humans see color. In general, humans see colorsin a
three-dimensional color space. Humans have receptors that see red, green, and
blue pigments.

Y ou can create any color visible to a human by mixing different spectrums of
red, green, and blue pigments together to form a color. Thus, a color cube has X,
y, and z axes which represent amounts of red, green, and blue pigment.

Pointsin acolor cube represent colors containing different amounts of red,
green, and blue pigment. Black is the color we see when there is no red, no
green, and no blue pigment present. White is the color we see when the
maximum amount of pigment our eyes can detect is present for red, green, and
blue pigments. An image of a color cube is shown below.

A user specifies pointsin acolor cube using the Color parameter. The two

points/colors become endpoints for acolor line that stretches between them in
the color cube.

A user also specifies minimum and maximum numerical values for the attribute
to be mapped using numbers or Visual AgenTalk Formulae. These values are
mapped to the color endpoints previously mentioned.



Asthe values of the chosen attribute pass through the user-specified numerical

range, the M ap action colorizes the agent with a color that correspondsto a
point along the color line between the two color endpoints.

Parameters: attribute, color, formula

Example: The Ground agent in the Ultimate Pacman simulation colorizes the diffusion

values. Negative values get mapped to a shade of blue, positive values get
mapped to a shade of red.

2= pehavior: Ground

[# A
I,

make me red for positive values and blue for negative ones

Map B to Colar

TR L

Mz B to Colar
0 B[]

Mesy Rule ] [ Mew Method ] I Duplicate ] [ Explain ] ITest] [Apply]

See the Ultimate Pacman simulation on the AgentSheets CD-ROM.



Plot Attribute Action

(T 1

i Coor | —or coir [

Definition:

Parameters:

The Plot Attribute action plots the value of the Attribute named in the action's
text field between endpoints as specified with numbers or Visual AgenTalk
Formulae.

The attribute value is plotted using a color displayed in the action's |eft color
field on a background color specified in the action's right color field.

Attribute values are plotted along the y-axis of a 2-D plot window.

Time isrepresented along the plot window's x-axis. As time passes, plots are
marked to the right of the rightmost pixel marked during the previous time step.

This can be understood metaphorically as "advancing the plot paper” acertain
distance at each time step. The number of steps the plot advances the "paper” is
specified by anumber or aVisual AgenTak formula

Asthe plotter drags across the plot paper rolling underneath it, timeis
represented as lines drawn from left to right (x-axis) while plotted values are
read in avertical direction (y-axis).

The plot window where plots are drawn replaces the agent's depiction. A plot
window is as big as the agent that executes the Plot Attribute action.

attribute, formula



Example: The Plotter agent in the Counting Pachinko simulation plots the number of

balls hitting it between 0 and 100, using a green color on a black background.

Each time it is hit, it advances the plotting "paper" 30 steps to simulate the
effect of abar going up every timeit plots.

[ Behavior: Plotter

" rrrrrr

L

Flot the Hit count
ifthe count is reaching max then normalize the plots

Broadcast |P|0ﬂer

normalize

Plat attribute

CEE e )
o coor] oo T

Mew Rule ] [ M ew Method I [ Duplicate ] [ Explain I [ Test ] [Appl\;l ﬁ

See the Counting Pachinko simulation on the AgentSheets CD-ROM.



Open URL Action

|._|___!

hitp: ity agentzheets .coms

Definition:

Parameters:

Example:

The Open URL action opensthe URL. The URL is specified in the text field and
can identify aweb address, afile address, an FTP address or an e-mail address. If a
web, file, or FTP addressis specified, it will be opened in abrowser. If an e-mail
address is specified, it will be opened in your default mail program.

If no browser isrunning, the system will open the default Web browser.

URL

In the Grotesgue City, the character opens the appropriate web pages when he
encounters buildings that have stories associated with them (the space bar needs to
be pressed).

=Behavior: Untitled

B | | - EEE—

ey 5 colorado edui~[Sdisy stemsi

fo i 5 colorado edui~[Sdisy stems

( New Rule | [ New wethod | Duplicate | [ Exptain || Test] [ Appiy] a

See the Grotesgue City ssimulation on the AgentSheets CD-ROM.



L oad Background Action

Load background

Definition:

Parameters:

=P Ristretto
| nformation:

The Load Background action loads afile specified by the image file name
parameter into a Worksheet as a background graphic.

AgentSheets can recognize GIF, JPEG, and PNG file formats.

Backgrounds are required to be located in the "backgrounds® folder inside the
"applet" folder of aproject (Please refer to Anatomy of a Project for details on
the structure of the project folder). If you load a background that does not
aready exist in the backgrounds folder, the system will copy it there for you.

image file name

The background file must be provided in GIF or JPEG format so that it can be
loaded in the applet.



Set Direction Action

Getarecion] o

Definition: The Set Direction action defines the direction in which the agent is
heading. The direction is determined by the Dir ection parameter.

Note: This action does not actually move the agent.

Parameters: direction



Stop Simulation Action

Stop zimulation

Definition: The Stop Simulation action stops the simulation if it isrunning. This has
the same functionality as pressing the Stop button on the worksheet.

Parameters: None
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Reset Simulation Action

Fe=set simulation

Definition: The Reset Simulation action resets the simulation, that is it resets the
worksheet to its last saved version. This has the same functionality as
pressing the Reset button on the worksheet.

Parameters: None
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Clear Simulation Action

Definition: The Clear Simulation action clears the worksheet that is currently
running. This has the same functionality as pressing the Clear button on
the worksheet.

Parameters: None
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Triggers

Definition:

The Trigger s Palette contains the following Trigger s that label method boxesin
the Visual AgenTalk language behavior editors:

While Running

On

Tool

When Creating A New Agent

One of thesetriggersis at the head of every method and determines when the
method will be called. For example, any agent's While Running method will be
called at each time step while the agent is running its behavior program.

A behavior editor can contain any number of methods. A method is the
combination of atrigger and a set of rules. A new behavior editor comes up with a
single method containing the While Running trigger and one empty rule.



While Running Trigger

Definition: The While Running Trigger trigger is called once every simulation cycle while
the ssmulation is running.

Parameters: none

Example: While the Vacuum Cleaner simulation is running, the Vacuum agent picks up
dirtif it seesit in the cell below, otherwise it just moves randomly on the floor
tile.

mBehaviur: Yaccuum

[ Mew Fule ] I e Method ] I Diuplicate I [ Explain I [Test] [Appl\;] E

See the Vacuum Cleaner simulation on the AgentSheets CD-ROM.



On Trigger

W:ffffffffff
animate
a7

Definition:

Parameters:.

Example:

On triggers allow you to name methods that will later be called. The method is
called when the appropriate message is sent to the agent viaa M ake action or a
Broadcast action from itself or from another agent. The message sent needs to

be avalid method name.

Upon receiving a message, an agent calls the method referred to in the message
and carries out the actions associated with the first rule whose conditions are all
met.

When programming an agent, it is recommended that you divide the agent's
behavior into "chunks." It is natural to do this when describing an agent's
activity in words. At different times an agent might walk, run, sit, speak, or act
in any number of ways. If you focus on walking, you may wish to create one
method to describe how an agent walks. Y ou may even wish to create another
method to describe how an agent takes a step. We suggest that you divide
groups of rulesinto named methods that make sense for the agentsin your
specific simulation.

Method Name

In the Pascal's Adding M achine simulation, the On trigger is called when the
Digit agent gets the "Digit-Inc" message, which causes the number to increment
by one.

[ 1w Rute ] [ Mew methoa || ouplicate | [ Exprain | ﬁ

See the Pascal's Adding M achine simulation on the AgentSheets CD-ROM.
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Tool Trigger

A Tool A
AP =

Definition:

A\

Parameters:

Example:

The Tool trigger is used to program an agent to respond to clicks with the
worksheet tools.

The rules located in a method |abeled with a Tool trigger are executed whenever
the executing agent senses a click from the designated tool, whether the
simulation is running or not.

Warning: If you redefine the Arrow, Eraser, and Pencil tools, you will
overwrite system functionality as follows:

k- Arrow - You will be unable to select the agent in the
workshest, if that agent that redefines the Arrow tool.

&7 Eraser - You will be unableto erase an agent in the
worksheet, if that agent redefines the Eraser tool.

§# Pencil - Clicking on the agent that redefines the Pencil tool
will execute the rules you specified under the Tool trigger and
will not add the agent selected in the gallery to the worksheet.
Clicking anywhere else with the Pencil tool will still allow you
to add the agent selected in the gallery to the worksheet.

Tool

When the Pencil tool isused on the Cell agent in the Game of Life simulation,
it toggles between the dead and alive depictions.

e
[New Rule ] [ Mew Method ] [ Duplicate ] [ Explain ] ﬁ

Seethe Game of Life ssmulation on the AgentSheets CD-ROM.
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When Creating New Agent Trigger

Definition:

Parameters:

Example:

The When Creating New Agent trigger executes the enclosed rules whenever a
new agent is created in aworksheet. These rules are executed regardless of
whether the worksheet in which the new agent is created is running or not.

The When Creating New Agent trigger is usually used to initialize the agent's
state.

none

In the Ultimate Pacman simulation, when a new Pacman agent is created, it
initializesits p value to 1000.

& Behavior: Pacman _ 1Ol x|

PPFIFIFFFFIFF7, .
‘When creating nesvw agent

set my own value of pacman presence "p" 1o a high value

[ I ey Rule ] [ Mew Method ] [ Duplicate ] I Explain ] Test I Applyl

See the Ultimate Pacman simulation on the AgentSheets CD-ROM.



Parameters

Definition: A Parameter isan item of information such as a name, a number, a sound, a color,
or a selected depiction which affects the operation of a condition, action or trigger
command in Visual AgenTalk. For instance, the Sound parameter in the Play
Sound action allows you to select a specific sound to be played.

When running AgentSheets use the Help | Show Balloons menu option or the
Explain button to explore parameters.

The following parameters are available in AgentSheets:

Attribute
Class

Color
Comparator
Depiction
Direction
Formula
Image File Name
Key

Method Name
Sound

String

Tool

URL



Attribute Parameter

Definition: The Attribute parameter identifies an editable name, e.g., "energy", which refersto
an agent characteristic. The attribute name provided needs to be avalid name.

The Attribute parameter (called age) is shown below as part of the Set action.
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Class Parameter

Definition: The Class parameter contains alist of all the agent classes housed in the current
Gallery. Thiscorrespondsto alist of all Agentsin aGallery.

An example of an extended Class menu is shown below.

Coctar ;I
Backaground

Dactar

Person
YVisual_Agentalk_Agent




Color Parameter

Definition:

The Color parameter allows usersto select different colors visually.

Choose any color by holding clicking on the color parameter and selecting a color
from the 256 colorsin the Color Palette that pops up when a color parameter is
extended:

The new color is set when you release the mouse button and is shown in the
collapsed color parameter.



Compar ator Parameter

Definition: The Comparator parameter contains alist of different numerical comparison
operators. These operators are often used to compare attribute values within and
between agents.

A collapsed Comparator parameter is shown on the left and an extended
Comparator pop up menu is shown on the right.




Depiction Parameter

Definition:

The Depiction parameter identifies an agent by the way it looks.

When you click on a Depiction parameter, awindow containing all the depictions
located in the current Gallery pops up.

Choose any depiction by holding down the mouse button and highlighting it. Let go
of the mouse button and the highlighted depiction will be displayed in the depiction
window of the command.

A collapsed (left) and extended (right) Depiction pop-up menu is shown below:




Direction Parameter

Definition:

The Direction parameter specifies adirection. The Direction parameter values
correspond to the Moore/8-cell neighborhood model. The dot (.) refersto the agent
itself.

Click on the operator in its collapsed state to extend it. Then choose a direction by
highlighting the preferred direction.

If the Direction parameter is used in a Condition, it will specify which neighboring
cell of an agent (or itself) should be tested when executing a condition check.

If the Direction parameter is used in an Action, it will specify which neighboring
cell of an agent (or itself) the action will be performed on.

A collapsed (left) and extended (right) Direction pop-up menu is shown below:




For mula Parameter

Definition:

The For mula parameter allows users to create spreadsheet-like formul ae.

Within the formula field you can call any mathematical functions supported by
AgentSheets and Ristretto. This allows arbitrarily complex relationships to be set
up using M athematical Oper ator s that define relationships between attribute or
simulation property values within and between interacting agents.

An example of a For mula parameter is shown below in the context of the Set
action, where the pollution attribute is being set to the average of the pollution of
the agents around it: pollution = (pollution[left] + pollution[right] + pollution[up] +
pollution[down]) / 4

poliution[left] + pollution[right] + pollutionug



Formula Syntax

Visua AgenTak (VAT) Formula Syntax is used to create VAT formulas. The following Formula Syntax is accepted by Ristretto :

and decimal numbers. If the number is an
integer (e.g. 4), an integer between 0 and
number is returned, whereas if number isa
decimal number, a decimal number between
0 and number is returned.

Operation Definition Example Result
Arithmetic X+y Basic arithmetic operations 3+4 7
Operations X-y
X*y
xly
Agent attribute Access the value of an agent attribute. An | Diameter value of the agent attribute "Diameter"
Attribute agent can have any number of attributes
Access defined by the user Diameter * 3.14 value of attribute "Diameter" multiplied by 3.14
Remote Agent | attribute[up] Access the value of other agents' attribute agefleft] value of the"Age" attribute of agent to the left
Attribute attribute[down] | using relative coordinates. age(top] value of the"Age" attribute of the agent on top
Access attributef|ft]
attribute]right] Valid coordinates are up, down, left, right, | Temperature[-1,-1] value of the "Temperature" attribute of the agent
attribute[top] top and bottom. Coordinates can also be above to the left
attribute[bottom] | SPecified numerically as row, column. 0.25* (Tempfleft] + .
attributelrow, Valid yal ues for row and (_:ol umn are -1,0, | Temp[right]+ Temp[up] + The average of t.he value of the "Temp" attribute of
col] 1. Positive row values indicates right, Temp[down]) the agents left, right, up and down.
positive column indicates down.
Simulation @simproperty Access the value of aglobal simulation @Time value of simulation property "Time"
Property property
Access
Simulation Properties are used to share
information between agents. Users can
inspect and edit the values of simulation
properties using the simulation property
editor. The"@" sign is used to differentiate
the simulation properties from agent
attributes.
Trigonometric | sin(x) Trigonometric function sine, where x is sin(3) 0.1411
Functions expressed in radians
cos(x) Trigonometric function cosine, wherex is | cos(3) -0.9900
expressed in radians
tan(x) Trigonometric function tangent, wherex is | tan(3) -0.1425
expressed in radians
Random random(number) | Returns a pseudo random number between | random(4.0) returns decimal number between O (inclusive) and
Number zero and number . 4.0 (exclusive)
Generator
AgentSheets differentiates between integers | random(4) returns either 0.0, 1.0, 2.0, or 3.0
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| mage File Name Par ameter

Definition: The I mage File Name parameter specifies an image file name.

An example of the Image File Name parameter is shown below, used to load a
background image into aWorksheet .

Load background




Key Parameter
Definition: The Key parameter indicates aletter, number symbol, or function key on the
keyboard.

To define the key that should be tested, click on the button next to the Key label
and press the desirable key on the keyboard.

An example of the Key parameter is shown below in the Key condition where the
"space" key must be pressed to satisfy the test.




M ethod Name Par ameter

Definition:

The Method Name parameter is a string used to name a group of rulesin an agent
behavior.

The string must be avalid method name. The method name may be used to send a
message to an agent viathe M ake or the Broadcast action to trigger the
corresponding On method.

A Method Name parameter ("animate") is shown below used in the On trigger.

ﬁfffffffffff
animate
e
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Sound Parameter

Definition: The Sound parameter isalist of prerecorded sound effects available to
AgentSheets.

An extended Sound parameter menu is shown below:

explode ;I
hit =
boing
chink
clack

click
cloze_valve
destroy_it_now
explode

fLpp
dlass_on_stown
hahaehei

honk

kaboom

klink

not

open_valve

paper_crumple
percussive
radar_beep

ECream -




String Parameter

Definition:

The String parameter identifies aword or phrase.

When the string parameter is used in the Say action, it can contain references to
agent Attributes or Simulation Properties. For example, if an agent has an
attribute called "age" whose value is currently 11, and the String in the Say action is

"I am ~age years old", then the Say command would print “I am 11 yearsold" in
the worksheet's message area.

When the string parameter is used in the WWW Read condition, it isaword or

phrase that is used to search the specified web page. The string, in this case, can
contain wildcards ("*").

An example of the String parameter ("hello") is shown below asit isused in the
Say action:

E
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T ool Parameter

Definition: The Tool parameter identifiesa\Wor ksheet Tool.

A collapsed (left) and extended (right) Tool parameter is shown below:

a3k 7
= |#M7
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URL Parameter

Definition:

The URL parameter identifies a Universal Resource Locator, which is a pointer or
address that corresponds with aWorld Wide Web resource.

The URL may identify a Web address, afile address, an FTP address, or an e-mail
address. For example:

http://<web page address>

ftp://<ftp server address>

file:/lI<local file address>

mailto:<email address>

An example of the URL parameter is shown below in the Open URL action.

|._|___!

hitp: ity agentzheets .coms




Simulation Properties

Egnnditinns Falette
ﬁgctinns Falefte
=" Triggers Palette

SimulationPropeties

Agent Attributes

Generate Repaort...

Description:

Simulation Properties are used to share information between agents. Unlike Agent
Attributes, which arelocal to each instance of an agent, Simulation Propertiesare

global values accessible by all agents. They can be numbers used as inputs or
outputs for a simulation.

Users can inspect and edit the values of simulation properties using the Simulation
Property Editor, shown below.

Simulation Properties =100 x|
Infection_percentage ] -
Total 34 -

Y ou can edit the value of a Simulation Property by editing its value field. You can
also use the Up and Down arrows to increase or decrease the value of a specific
Simulation Property.

Y ou do not have to explicitly define anew Simulation Property in the editor. You
can just use asimulation property in an agent's behavior. Even though you can use
any name for your simulation property, it is advised to use avalid name for
compatibility with the Macintosh version.

Agents can read and write Simulation Properties. For example, in the Virus Attack
project, two Simulation Properties are defined, as shown in the behavior editor
below:

« Total: acounter for keeping track of the total number of sick people. Every
time a Person agent gets sick, it writesthe "Total" Simulation Property using
the Set action, incrementing it by 1, as shown in the first rule below.

« Infection_Percentage: the percentage a healthy Person has of acquiring the
virus. % Chance reads the Simulation Property and usesits value, as shown
in the first rule below:
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& Behavior: Person _ Ol x|

I mave around randomly an the hackaround tiles
If1 am healthy and | am next to an infected persan, with a 5% chance | also get infected
and | increase the total number of infected people by 1

So@E =T 1o

Mext to |== = q Set

@Total +1

I% chance Elnfec‘tion_Percent:I

[ Mew Rule | [ New Wethod | [ Duplicate | [ Explain | [ Test] [ Appiy] ﬁ

The"@" signisused to differentiate Simulation Properties from Agent
Attributes.



Agent Attributes

Egnnditinns Falette
ﬁgctinns Falefte
=" Triggers Palette

SimulationPropeies

Agent Attributes

Generate Repaort...

Description:

Agent Attributes are used to specify information about an agent. Unlike
Simulation Properties, which are global to the entire simulation, Agent Attributes
arelocal to each instance of an agent.

Users can inspect and edit the values of agent attributes properties by selecting an
agent in the worksheet and choosing Tools | Agent Attributes. If the selected agent
has attributes, they will show up in the Attributes Editor. The one shown below
contains an agent attribute called "age" whose valueis 27.

&% Attibutes: person 54 - O] x|

age 27 =

If the selected agent does not have attributes, the following message will appear in
the Attributes Editor.

Attributes: <no-agent-sel o ] 4

No agent selected in worksheet

Y ou can edit the value of an Agent Attribute by editing its value field. You can
also use the Up and Down arrows to increase or decrease the value of a specific
Agent Attribute.

Y ou do not have to explicitly define anew Agent Attribute in the editor. Y ou can set
it using the Set action in an agent's behavior.

Even though you can use any name for your agent attribute, it is advised to use a
valid name for compatibility with the Macintosh version.

For example, in the Bridge Builder project, the Brick drops down if the cell below
it isempty, and the force acting on it is less than or equal to 0.3 (and therefore
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cannot hold it in place). The force is represented as an agent attribute called "UP", as
shown in the behavior editor below.

DBehaviur: Brick

[ Mew Rule ] [ e Method ] [ Duplicate ] [ Explain ] I Test] IApva] ﬁ




Generate Report

Tools

E'anditinns Falette
E'gctinns Falefte
=" Triggers Palette

SimulationPropeies
Agent Attributes

Description:  The Generate Report... menu option is used to create a web page
containing a comprehensive report about the current project containing
agent descriptions and behavior descriptions for all the agentsin a project.
When the Generate Report menu option is selected, the following dialog
appears, prompting you to wait for the report generation to finish.

£ Generating Report |

Flease waitwhile the report is being generated. ..

Once the generation is complete, the generated report will be opened in a
browser as shown below.



3 ¥irus Attack Report - Microsoft Internet Explorer ;Iglﬂ

J File Edit ‘Wiew Favorites Tools Help

J 4=EBack - = - @ 7 | @Search (Gl Favorites @History ||%v =]

. A

Virus Attack

Explore how a virus spreads through a community.

Agents

Number of agents: 3

« Background

Number of depictions: |

« Doctor

Number of depictions: |

B

« Person

Number of depictions: 2

2

‘ Behaviors

||

The generated report also includes behavior descriptions for each of the
agents as shown below for the agents of the Virus Attack project.



¥irus Attack Report - Microsoft Internet Explorer
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Person

Number of methods: |

o WHILE-RUNMIMG ()

WHILE-RUNNING ()
Put text here fo explain what this method dogst
Numberof ruies: 2

If

sEE ([«] , %), ana
NEXT-TOQ (>= , 1, &), and
%-CHANCE (5]

Then

cHaNGE (=] , &), ana

3ET (ftotal , to , @Total + 1)

If

no condition

Then
MOVE-RANDOM-ON (-]

Thiz report vwas generated using AgentSheets for Windows Yersion 2.1.0

&
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