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Topics

# What is Alice?

# What resources are available?
#How is Alice used in teaching?
# Demo of Alice programming




What is Alice?

# Alice is a visual programming language.

# Alice is an object based language. The
objects in Alice are 3 dimensional
models.

# The output of Alice programs are 3
dimensional movies.




Visual Programming

#Programming is done by pointing and
clicking, dragging and dropping, selecting
from menus, and some typing

# Syntax errors removed from the
equation
@no braces, no semi colons




Object Tree World View Event Editor

| Alice (2.0 C 4/05/2005) - C:\Documents and Settings\scottm\My D/ cuments\329eMAlice Worlds\SnowmanExample.aZw

File_Edt ___
Events |create neweventl

When the world starts, do :world.my first method —

@ snowWoman2

i sax

5 @ world.my first method
snowman move

world.my first method No parameters | create new parameterl
shoewman turn

showman roll No variabies create hew variable

; snowman resize £ i Snowman turns towards showwomen —

X snowman say showman turn left .35 revolutions more...

* snowman think {i The snowman tries to catch the attention of the snowwomen by playing a note on his saxaphone and blinking his eye
2 EIDo together

i showman play sound )

b i showman — | say "Toot" - duration =2 seconds — more...

fsnowman move to

 shewman move toward
<] Dol : i ZWhi or all in order :For all together

tails Panel
Details Pane Code Editor Control
Primitives




Object Based Programming

# Built in library of models.
# More available on the web.

# All objects have certain methods and
behaviors

@move, turn, say, roll, resize

#New methods can be added to an object
@object can be saved as a new class T -2

#Polymorphism is not supported.




Alice Models

# Main programming data are 3d models
# Many built in and more on web

v T -
Home > Local Gallery =

Amusement Park Animals Buildings I Controls

g, s

Class
Tortoise

o
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Output

# Output are 3d movies
@run the program, play a movie
@can also add sound to programs

# A lot easier to recognize logic errors
@"Why do my
ninja's arms
keep flying
away?"




Alice Resources

# Main page
@www.alice.org
# download Alice 2.0 for free
#story telling Alice for middle school
# Models gallery
#Forums
# Textbooks list
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Instructional Materials

# www.aliceprogramming.net
# Password protected
@ userid:
@ password:
# Workshop schedule
# Example course calendars / syllabi
# Slides and sample worlds

# Solutions to chapter exercises and projects /%
(Dann, Cooper, Pausch book)

# Sample exams and test bank questions
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Even More Materials

# Dick Baldwin, ACC teacher

@www.dickbaldwin.com
@www.dickbaldwin.com/tocalice.htm

#Lots of materials and "how to's"

# Alice newsletter. To sign up contact
Barbara Conover

@bconover@sju.edu
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How is Alice Used in Teaching

# Originally designed for students in
middle school

# Has been successful with older students

# Used in lots of types of courses
@computer literacy
@pre cs or pre AP
@csl or APCS
@programming for non CS majors




Approaches

# Cover basics, chapters 1 and 2 quickly
@|earning the tool

#Paths through intro programming
@objects early (control structures first)
@objects first
@objects first, recursion early

#Interactivity
@can create animations / movies only
@OR intfroduce events and interactivity
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Projects

# Closed-ended

@write a program to meet specified criteria
@allows focusing on some aspect of
programming
@closed-ended with options - charades
# Open-ended
@some students show great creativity here
@some make very skimpy programs

@chance to require storyboarding and
planning

e

o
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Sample Program - Bunny and Broccoli




Demo of Alice Programming

#Follow along

#Problem solving and programming in Alice

@given a scenario create program to enact
the story
# A bunny is sitting in a field. Around the
bunny broccoli sprouts and grows. The
bunny hops over to the closest
broccoli plant and eats it.
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Create a New World

&) Alice (2.0 04/05/2005) -
Edit Tools Help

a Open Wor
Hgave World

Save World As...

Export As A Web Page...
Export Movie...

Export Code For Printing...
Fimport...

Add 3D Text...

Make Billboard...




Select Template (Ground)

(] Welcome to Alice!

Alice > W

Templates

-
odirt

grass sand

P
¢ Bra-

sty
TR
r e : e
e

Open

Cancel

[v] Show this dialog at start




Add Objects

£ Alice (2.0 04/05/2005) -
File Edit Tools Help

Events |create new event

| When the world starts, do  world.my first metho
@ oround :

ADD
QEJECTS

Cpen thegDbject Gallery and Layvout Tool.
@ world.my first method

pEcts are added to the world from the Gallery.
The Layout Tool has tools that will help you position ohjects in the world.
Pou will not be able to edit Methods or Events while the Gallery is open.

world.my first method o parameiers

world's details
S, . W WA




The Scene Editor

® single view {l quad view

Gegggsel

[[] affect subparts

more controls »»>

world's details
methods

“ my first method

create new method

Home > Leocal Gallery f=
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Beware the Scene Editor

# Students can spend A LOT of time in the
scene editor setting up and tweaking a
world

#TIs that really programming?
Or computer science?
Or Computational thinking?




Add Objects

% Drag and
ﬁ@@@@xﬁ@ Dr'OP
#Click on
picture

[[] affect subpal

then click
on Add

Instance
X

size: 161 kb

modeled by: Carolyn Brooks
painted by: Samatha Olschan
parts: 13
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Objects in The World

#Objects in Alice

@Have their own frame of reference
@forward - backwards

@up - down

@left - right




Frame of Reference

#Clicking on
object bring sup
Its bounding box

# Can also see
center point

# .. and axes




Frame of Reference




Camera Controls
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Mouse Control Tools Kit

® single view O quad view

Default. Move selected ove Objects Fresly |
object left, right, forward, ‘n@%@]@] g|er— Copy objects.

backwards. = /E//J f \
affect gubparts

— N\

Move selected Resize objects.
object up and down.

Tumble objects.

Turn object forwards and

Turn object leftand right.  ~ | 2"

CTRL Z or Undo Button to undo mistakes! ‘
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= i@ bunny
Sub pa rts o Drightieg
[ foot
= lb
# Objects often have sub T i
parts =
. [ tail
@may have their own frame of
reference
ﬁ CI lel ng affec.r Sprar‘.rs @ single view O quad view
box allows selection and
@ &,
movement of subparts 1|91 9| S 5|9
E[%affect subparts
- hen selected, the mouse will
manipulate the part of an Object b
clicked on instead of the whaole Ohject.

) -
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Subparts

#Bigger ear




Alternate Positioning Techniques

#Right click on
object in world on
object tree and
select method

% Drag and drop
method from the
details panel.

b

b

]

]
bun
bun
bun
bun
]
bun
bun
bun
bun
bun
bun
bun
bun
bun
bu

Camera get a good lock at this nny set fillingStyle to N
capture pose
delete

ave object...




Quad View

# Use world's absolute frame of reference
to view relative position of objects




Finding Objects

# To reposition in a quad

) single view ® quad view

®select zoom in and out fro %%@]@]E%

mouse controls  affect subparts
@zoom way out h

@select scroll from mouse
controls to center objects

@zoom back in

V i eW Tcrnl Wiey
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Setting Up Initial Scene

# Add bunny

# Add broccoli
@local gallery -> kitchen -> food

# Make broccoli bigger
# Move broccoli below the ground

@How to simulate "growing"?

@move down exactly 1/2 meter using
drop down menus or drag and drop




Moving Broccoli Down

broccoli's details direction

broccoliZ turn up »

broccoli2 roll down »

broccoliZ resize left ]

create new method

broccoli2 say right »

broccoli2 think forward »

: broccoli broccoli2 play sound backward »

“ broccoli move

5 . broccoli2 move to affect sub
“ hraceali turn ) [ affect suby
broccoli2 move toward

broccoli2 move away from more contre

‘Optlon 1 ‘ broccoli2 orient to

broccoli2 turn to face

broccoli2 point at
broccoliZ set point of view to
broccoliZ set pose

broccoli2 stand up

broccoli2 set color to

broccoliz set opacity to

‘ Optlon 2 ‘ broccoli2 set vehicle to

broccoli2 set skin texture to

broccoli2 set fillingStyle to
Camera get a good look at this
capture pose
delete

save object...




Making Broccoli Invisible

# In our program we want the
broccoli to grow.

# We will do this by having it
@ move up
@ get bigger
@ become visible
# Need to make the broccoli
invisible
# Select each broccoli from the

object tree and click the
properties tab

# Change opacity
from 100% to 0%
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| world
pES camera
(P lignt
Q ground
@ bunny
Dfhrocconn
@ brocceoliz
@ brocceolis

broccolil's details

I’pruperties rmethnds rfunctiuns |

create new variable

|Ow:

capture pose world.
i No vard
ieolor =
“opacity = 1 (100%) bul
“vehicle =| 0 (0%: ir%isible]
_skin textu 0.1 (10%)
fillingstyle 02 (20%)
0.3 (30%
* pointOfyis Elis,
- 0.4 (40%)
“isShowing
0.5 (50%)
-— -_—
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Back to Programming View

# When setup complete click the green
done button to go back to the
programming view.




Programming the World

From a storyboard to a program.




Recall the Storyboard

¥ A bunny is sitting in a field.
Around the bunny broccoli sprouts and
grows.
The bunny hops over to the closest
broccoli plant and eats it.

¥ Let's add some detail at the start of the
movie.

@ The bunny first turns to fast the camera. 7
Then the broccoli start to grow and while it Q Fo
grows the bunny hops up and down. 2

38
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Methods

% Select the world object from
the object tree and the
methods tab in the details
panel.

# The world starts with a
single method, "my first
method"

#Like main in a Java or C++
program.

() Alice (2.0 04/05/2005) - C:\Docume

File Edit Tools Help

Q graThe Object Tree shows all

= ofthe ohjects in the waorld,
fff% bu Some ohjects have parts.

@ broccolit

@ broceoliz

@ broceolis

world's details

~my first metmo

o]

craate hew method




Adding Commands to Methods

#If the "my first method" is not
displayed in the code editor click the
edit button next to the method in the
detail panel.

# Commands are added by dragging and
dropping them into a method.

# Select the bunny from the object _
Tree. oﬂ?é

# Drag the furn to face command into
the code editor.

40 & >




< ~ bunny| turn to face

| world
pF® camera
(Plight
@ ground

[ Jbunny
[ broceolit
@ broceoliz
@ broceoli3

bunhy's details

fprnper’[ies methods rfunctinna |

- BURRY fresize

_ bunny say
_ bunny think

bunny play sound

bunny move to
. bunny move toward
bunny move awayfrom

“ bunn

[ »

Adding Commands

# furn to faceis a method
# When adding a method to

the code editor if any

parameters are required a
menu pops up to select the

arguments.

# Select the
camera.

target

the entire world

camera
light
ground
bunny
broccolil
broccoli2

broccolid

—

& >




More Parameters

# After adding the bunny.turn to face

command the "my first method" will look
like this:

more... N
[O world.my first method duration »
world.my first method no parameters style
asSeenBy »
Mo vatiahies offsat
5 upGuide »
- bunny —  turnto face camefa  more...

#Click on the "more" option to see what
other parameters can be changed

@duration, style, asSeenBy 37 f?

®@change duration to 3 seconds >
42 3

& >




Test

#Click the play button to see the movie /
oquu’r of The program.

of the only event in the program
at this point.




Adding Behaviors

# Next we want the bunny to hop while the
broccoli grows.

# Methods can be world level or class
level

@world level methods belong to the world.
7¥a method should be world level method if it
involves two or more objects
@class level methods belong to a particular

class / object. & ;é

s+a method should be a class level method if it
involves only one object

44
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Creating a Hop Method

B world
;?p-ﬁcamera
% The bunny does not have ajj &
hop method so we will " omm
create one. Boroceni
# Select the bunny from thell.
object tree and click on et o

the create new method ﬁt newmem}.)

button in the details
panel.
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Creating a Hop Method

# A window pops up asking for the name

Of The me hod NewMethud X]
@ try various names to see what isa legal "~ "
identifier and what is not oK_|[_cancer
# After giving the new method a name a &
new tab pops up in the code editor

# Should hop be one hop or
parameterized?

# Should parameter be time to hop or e
number of hops to make?  ©

# Any other way to make it more
general?

46



Adding Parameters

#Let's add parameters for distance to
hop up and the time to do the hop

il r - LN [ [ W [ 5 | FJ

[ Q) world.my first methad @ bunny.hop [

|| bunny.hop No parameters create new parameter
| 3 :
o variables Open the New Pararm '

Parameters allow you to send imformation

to a tnethod when wou tun it. You may choose

among several types of information to send
like nutnbers, objects, and Booleans),

(Do wothing

#Click the create new parameter
button in the code editor.

47



Adding Parameters

# Give the parameter a name frr—
and pick the data type

Type: @ Number

(e dISTClnCZ -> a Number ) Boolean Q
@ time -> a Number E*

) Object

1 Other... |String -

[ makea |List

@ bunny.hop oK Cancel
bunny.hop E*] distance , @] time create new parameter -
# When called the hop method @

how requires two parameters

48



Adding Commands to Hop

[ Q) warld.my first rmethod Q@ bunny.hop

ﬁ TO hop *he bunny Wi I I bunny.hop 23] distance , | [12¢ time create h

No variables create

move up and Then (Do N gireetion
down. T

1/2 meter
left Y| 1 meter
ﬁ D r'ag The ma Ve right ¥| 5 meters
forward | 10 meters

Command inTO hop and backward | 3 meters

expressions » distance

fill in the parameters. rere | e

# Drag another move
command into hop and
fill in the parameters.

49



Adding Commands to Hop

# To change the duration of moving up
select the more option from the move
command.

% Select duration then expressions then
time (or the name of your parameter for
time)

50



Adding Commands to Hop

# To change the duration of the move
to half of the time parameter click

on the triangle to open the drop e
down menu. 9 seconds
(O world.my first method {O bunny.hop 2 seconds
3 seconds

bunny.hop 122 distance , [122/time

2 i 4

No variablies
/7N math ] >

bunny move up - distance meters — duration =time secuwore... other...

# Select math and divide time by 2.
# Do the same for the move down.

91




Completed Hop Method

@ bunny.hop
bunny.hop 12 distance , [123|time

Mo varigbles

bunny - move up — distance meters — duration = ( time — j2- Y~ more..

bunny - move down - distance meters — duration = { time — ;2 Y~ more..—
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Back to my first method

# We want the bunny to hop while the
broccoli grows

@Tn the initial set up the broccoli is below
the ground and invisible

# The broccoli will grow by
@moving it above the ground
@resizing it to double it original size
@making it visible




A grow Method

#Instead of repeating the actions to grow
for each broccoli we will put it ina
method

@could make a class level method and then
save a hew broccoli object that knows how

to grow and add two of those to world
(inheritance)

@0OR make a world level method and send in /)
each broccoli as a parameter T ‘féé

# We'll take the second option :

>4 & >



A grow Method

| Create Mew Parameter

# Create a new world level Name: (thingToGrow

Type: Number
method hamed grow T e

# Add a parameter of type e =

ObJZCT [ make a

List

# Common mistake is to not ok |[ cance

change parameter type to
correct type.

@ world.grow

world.grow thingToGrow create new parameter

Mo variahies create hew variable

(Do Nothing

95




Adding Commands to Grow

# We want all three things (move up, resize, and
become visible) o happen at the same time

# Default for commands is in order

# Do together is a primitive that executes
commands together

# Drag and drop a Do together into the grow
method

Do in ordef ‘Do together JIfiElse 'Loop While For allin order

_For all together —

56
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Do together

# Commands in a Do together block will be
executed in parallel

# Each command can have a different
duration

# Do together completes when last inner
command completes




Growing

#Drag and drop the parameter from the
method header into the Do together
block and select the methods to

Epres | Ze [ (@ world.myfirst method (@ world.grow
world.grow : [ov] thingToGrow
@move up

MNo varighies

ElDo together
. ithingToGrow - move up - 0.5 meters — more...

_ thingToGrow - resize 5 more..

58



Becoming Visible

#Pro
pro
#A i
par
# Se
ob
tab

# Drag the opacity property into

perties may be changed as
gram commands

ttle tricky to do with
ameters

ect any object from the
ect tree and its proper’ries

the program and select 100%

99

broccolid's details

]’pruperties rmethods rfunctinns |

create new variable

BEEEEREELL T




Becoming Visible

#Now replace the object that we dragged
into the grow method with the
parameter by dragging and dropping.

world.grow  [o+i| thingToGrow

No varighles

EDo together
¢ thingToGrow — move up — 0.5 meters — duration =5 seconds — more...
 thingToGrow — resize §  duration =5 seconds -~ more... -

| [broceoli ot thingToGrow 1 (100%) — more... -




Completed grow Method

@ world.grow

world.grow [obi| thingToGrow

NO varlables

Cre

E

ElDo together
. thingToGrow — move up -~ 0.5 meters — duration =5 seconds — more...
“ thingToGrow — resize 5 duration =5 seconds — more... -

thingTeGrow — set opacity to 1 (100%) -~ duration =5 seconds -~ more...




Back to my first method

#Now that the bunny can hop and the

broccoli can grow we can complete the

first part of the story board
# After the bunny turns to face the

camera we want the broccoli to grow and
the bunny to hop a// at the same time.

[O world.my first method |

Mo variahles

O wiafld.growve

world.my first method Vo parameters

Do together

bunny turn to face camera

dguration = 3 seconds more...

(Do Nof]ji{ny first method

62

e
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growing and hoppmg

ﬁ Dr'ag G Da fagefher b nny turn to face camera duration =3 seconds more...

together

bIOCk lnTO m f”'Sf I_'Do fnfir;mn

thingToGrow
method af‘rer' the camers
bunny turns to face und
the camera 2L
# Drag the grow broceoliz |
method into the Do

together block
three times and add
pick each broccoli
once for a
parameter

63



Testing

# Test the program by pressing the play

button.

world.my first method ~o parameters

No variables

bunny - turnto face camera - duration =2 seconds - more.. -
FIDo together

é;éworld.grow thingToGrow = broccolil —

;Eéworld.grow thingToGrow = broccoli2 —

_ world.grow thingToGrow = broccolid

#TIs anything wrong?
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Resizing and Moving Up

#Resizing the broccoli has altered the
distance of its center point below
the ground

# Some of the broccoli's stalk is still
below the ground

#Go back to grow method and alter

the amount to move up to a value £
that makes more of the broccoli @ P

appear above the ground >

& >
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Hopping

# We want the bunny to hop while the
broccoli grows

# Back to my first method
# Broccoli takes 5 seconds to grow

# Have rabbit hop up and down .25 meters
at 0.5 seconds per hop

#How many hops?




Looping
# A counted loop is used when the number of
repetitions can be calculated

#Drag a Loop primitive into the Do together
block

Do in order ‘Do together IfiEls JWhile For all in order ' For all together

“Wait = print

#Number of times to loop is 10

67



Hopping
# After Loop is
added TO DO [O world.my first method | @ warld.grow
TogeTher' dr'ag Gnd world.my first method No parameters creats
drop the bunny hop e ore
meThod inTO -'-he bunny - turnto face camera - duration=2 seconds — more...

ElDo together
Ioop . [ElLoop 10times — times [show complicated ver... |

% Select 0.25 meters o oz
for' d Istance to hop éﬁéworld-growtmngTaGmw=hroccoliz
and 0.5 seconds for sy zbroceold
time

# Test!

68

Eﬁgbunn'y‘.hop distance =0.25 — time =05




Eating the Closest Broccoli

# Now we want the rabbit to turn to face
the closet broccoli, hop over to it, and
eat It.

# Which broccoli is closest?

# We want to be able to reposition
broccoli and not have to change program

¥ Create a function Q @

69



Creating Functions

(&) Alice (2.0 04/0572005) - C:\Documents and Settings\scot
File Edit Toe¢ls Help

# Functions, unlike methods,

return an answer.
| * |worla)

# Sometimes called gg
questions. : 2 around

. @ bunny
# Create a function to @ broceol

i broceoliz

return the broccoli that is|| @oroccors
closest to the bunny.

world's details

* SeleCT The WOr'Id in The praperties | 5 [ functions |

ObjeCT Tr'ee and The ‘ create newfunction£
function tab in the detaqil [[rocsaniese —eetioysamrinio

panel

70
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Create a New Function

#Click the create new
function button .

# Give the function a name.

#Pick the data type for what
the function will return.

#TIn this case an Object.

OK




Which Broccoli is Closest

# Decision making for which broccoli is
closest

# When is broccolil closest?
#Drag an if/else into the function

iIfiElse ' lLoop ' While Forallinorder @ print ./ ' Return

# Initial condition doesn't matter.
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Condition of if/else . rrrrrm———

File Edit Tools Help

# Select world in object tree
and function

#replace true in /f/else with
a<b function

# Initial values don't matter

world.closestBroccoli

world.closestBroccoli VMo parameters

NO variabies

[Da Nothing
. Else
. [Do Nathing
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Checking broccolil

broccolil's details

ﬁ CI iC k O n b r.o CCO I i 1 in 1- he fprnperﬂes rmethuds rfunmiuns|
O bj eCT 1- r‘ee create new function

=] proximity

#Replace the first value
in the a<b with the ” .
function brocclil
distance fto

# Select the bunny as the
parameter

 broccolil distance to

g
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Checking broccolil

# Replace the second value of a<b with the
distance from broccoli2 to the bunny

ovi| world.closestBroccoli

world.closestBroccoli Vo parameters create new parameter

Mo varlabies create new variable

Elif | broccolil - distanceto bunny - « broccoliz — distanceto bunny - -

(Do Nothing
. Else
 [Do Nothing

: Return <None»> —

# Multiple ways to go from here
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Checking broccolil

#One option, AND

1variabies

Elif | broceelil - distance to bunny < broceoli2 - distance to bunny

N

(M tef fine

# Bring up drop down menu on expression,
select /ogic and then the and option

Elif | broccolil —  distance to bunny < broccoliz - distance to bunny
(0 true
El: false

|0 logic » broccolil distance to bunny<hroccoli2 distance to bunny and » | p

broccolil distance to bunny<broccoli2 distance to bunny or  *| ¢rye
hot broceolil distance to bunny<broccoli2 distance to bunny false [j§

broccolil distance to bunny<broccoli2 distance to bunny == »

. Return <None
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broccolil distance to bunny<broccoli2 distance to bunny = »




Checking broccolil

[ () world rry first rethod , worl

world.closestBroccoli No parameters

#replace the value after
the and with the world
level function a<b and

Mo variables

BN both Eﬁgbroccoln distanc

© % Return <None>

then compare broccolil's  a. [eome |
distance to the bunny to " &"
broccoli3's oo
#results in a long Boolean roccorz
expression eﬂﬁ,
#if true, return the vee

broccolil object

7
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Checking Other Broccoli

#in the else, repeat for broccoli2
#make the last return broccoli3

osi| world.closestBroccoli

world.closestBroccoli Mo parameters

0 variables




Calling closestBroccoli

% Go back to my first method.

# Select the bunny and drag a turn to face
command.

#Pick expressions and then the function
closestBroccoli for the argument.

target

aaaaaa

79 - _  expressions »  world.closestBroccoli
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Test

# Test function by playing movie

# Test further by changing initial set up of
broccoli to change which broccoli is
closest




my first method

world.my first method Vo paramefers

Mo varighles

“bunny — turhto face camera - duration =2 seconds - more... —

ElDo together

E;EEILoup 10 times — |times | show complicated ver...

“bunny.hop distance =0.25 ~ time =05 —

- world.grow thingToGrow = broccolil —
- world.grow thingToGrow = broccoli2 -

Eﬁéwurld.gruw thingToGrow = broccolid —

_bunny - turnto face world.closestBroccoli — more... -




Hopping Forward

# Create a new method hopForward

# Parameters for total distance and
distance per hop

@lots of other ways to do this

[ () world.my first method ,Q' bunny.hopForward

bunny.hopForward 123 tetalDistance , : 123 distancePerHop

Mo variables

EEELWP { totalDistance — |/ distancePerHop - |} time | show complicated ver... |

 ElDo together

bunny move forward - distancePerHop meters — duration =0.5 seconds = mere...
ElDo in order

bunny meove up - (0.5 meters — duration =0.25 seconds = more...

- [ bunny‘ move down — 0.5 meters — duration =0.25 seconds — more...
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Completing the Hopping

# Back in my first method call the
hopForward method.

#Pick a dummy value for totalDistance.

# Replace dummy value with distance from
bunny to closestBroccoli minus some

offset. (no collision detection)

ééébunny.hopForwardtotaiDistance=E ( bunny distanceto  world.closestBroccoli - - ééésubject:E@Eworld.closestaroccoli SWidth - ) - gitancePern
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Eating Broccoli

# Make closestBroccoli disappear
# Could add some motion to bunny




Complete my first method

world.my first method No parameters

No variabies

S bunny —  turnto face camera - duration =2 scconds - more...

ElDo together

EI Loop 10times — times [show complicated ver... |

_bunny.hop distance =0.25 ~ time =0.5 -

Eﬁéworld.grow thingToGrow = broccolil —
E@Eworld.grow thingToGrow = broccoli2 —

_world.grow thingToGrow = broccolid —

“bunny —  turnto face world.closestBroccoli -~ more...

;ébunny.hopFomard totalDistance = ( bunny - distance to E;Eworld.clusestEroccoli =

“world.closestBroccoli -~ set opacity to 0 (0%) — duration =2 seconds — more... —
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What Next?

# Expand by adding more broccoli
@lists and variables to manage

# Add sounds
# Add scenery

# Add events

@Interactive programs can be created
by adding events that program
responds to.




