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Objectives

This lesson covers the following objectives:

« Compare and define an animation and a scenario
 Write a storyboard

* Flowchart a storyboard

» Describe inheritance and how traits are passed from
superclasses to subclasses
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Objectives (cont.)

This lesson covers the following objectives:
* Describe when to implement procedural abstraction
 Demonstrate how to declare a procedure

* ldentify and use procedural abstraction technigues to
simplify animation development
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Object Movement

Professional animators begin their process by developing
a scenario—or story—that gives the animation a purpose.

Examples:

» A story representing a conflict and resolution.
* Alesson to teach a math concepit.

» A process to simulate or demonstrate.

* A game to play for entertainment or training.
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Scenario and Animation Examples

Defining the scenario, and the animation to represent the
scenario, is the first step to programming your animation.

Scenario Type Scenario

A cat needs help to get down

story from a tree.

Lesson Memorizing chemistry symbols
Is difficult.

Process A car has a flat tire.

An airplane must avoid objects
Game in its path as it flies through the
sky.

eeeeeeee

Animation

A firefighter climbs up the
tree to save the cat.

A timed game matches
chemistry symbols with their
definitions.

A demonstration shows how
to change a tire on a virtual
car.

An interactive game
maneuvers an airplane
around objects in the sky.
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What is a Storyboard?

A storyboard identifies the design specifications for the

animation scenario: how objects appear, move, speak,
interact, and so on. Once a scenario is defined, you can

begin to develop the animation storyboard.

Two types of storyboards are used to plan an animation:

 Visual: A series of illustrated images that represent the
main scenes of the animation.

e Textual: A detailed, ordered list of actions that each
object performs in each scene of the animation.
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Storyboard Formats

Storyboards are created in the following formats:
* Drawn with paper and pencil.

« Created using digital tools such as a word processing
program, paint or drawing program, or presentation.

» Created using comments in the Alice 3 Code editor.
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Visual Storyboards

A visual storyboard helps the reader understand:
* The components of a scene.

* How the Initial scene will be set-up.

* The moving and non-moving objects in a scene.
* The actions that will take place.

* The user interactions that will occur during the
animation execution.
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Visual Storyboard Example

Hey! You
forgot your
phone!

Hey! That )
hoy forgot his
phane! 4

Boy and girl sit on a park Girl notices the mobile Girl says out loud “Hey! You
bench. The boy walks phone. She thinks, “Hey! forgot your phone!” Boy
away, leaving his phone That boy forgot his phone!” turns around and walks
behind. back to bench. He says,

“Oh! thank you!”
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Textual Storyboards

A textual storyboard helps the reader understand the
actions that will take place during the animation.

The moving and non-moving objects can be easily
identified within the action statements, but a more detailed
description may be necessary if additional programmers
are also involved in implementing any scene.

An algorithm is a list of actions to perform a task or solve a
problem. In computing, a textual storyboard is an algorithm.
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Textual Storyboard Example 1

Program the following actions in order:
Boy and girl sit on a park bench.

Boy stands up and walks away, leaving his mobile phone
on the park bench.

Girl turns to look at the phone.

Girl thinks, “Hey! That boy forgot his phone!”
Girl says out loud, “Hey! You forgot your phone!”
Boy stops and turns around.

Boy walks back to the park bench and says, “Oh! Thank
you!”
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Textual Storyboard Example 2

This example shows how you can develop your

storyboard by first writing comments in the Code editor of
your program. Afterwards, you can start to develop the

animation directly from the storyboard.

X myFirsttethod

‘declate procedure WF| rst M EthDd

do inarder

f slBoy and Qirl sit on a park bench, ]

‘ = Boy stands up and walks away, [eaving his mobile phone on the park bench. J
E SPGirl turns to look atthe phone. ]

E SEGirl thinks "Hey! You forgot vour phonel” ]

E S Boy stops and turns around. ]

E SIBoy walks back ta the park hench and says, "Oh! Thank youl” J

[ JIEnd of prograrm. ‘|
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Textual Storyboard Components

Component

Scene

Objects

Actions

User Interactions

Design Specifications

eeeeeeee

Definition

The place (or “world” in Alice 3)
where your story occurs.

Moving or non-moving
characters that you program to
move and act.

Instructions for how each object
should act in the scene.

Ways in which the user viewing
the animation can manipulate
the objects in the animation.

How the objects and scenery
should look in the animation.

Examples

Park, library, school, home

Animals, cars, people,
trees

Walk 2 meters, turn left,
say “Hello!”

Keyboard commands or
mouse clicks to make
objects move

Size, position, location,
color
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Flowcharting a Storyboard

Flowcharting a storyboard helps you organize the flow of
the animation actions and conditions.

True Boy leaves False
phone on

bench

Girl says “Hey Girl does

you forgot nothing
phone”

Boy stops,

turns around, Boy keeps

comes back to y||(' X
bench, says HEng
“Thank you”
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Using Storyboards to Organize Your Program

Textual storyboards can be used to generate program
comment statements and organize program development.

Storyboards can also help programmers identify repetitive
actions for one object, and identical actions that may be

performed by multiple objects.

15 Copyright © 2013, Oracle and/or its affiliates. All rights
eeeeeeeee



(@ | =F:\el =8 ACADEMY Declare Procedures

Inherited Characteristics

Let’s examine how a Dalmatian inherits its characteristics:
» Characteristics of the Dog class (the parent class or

bayinAvralacs AliidA FA fFiir AnAd +thA
DUIJCI\;IC[DD } IIIUIUUC IUUI ICUD l.VVU C)’CD IUI, aliu uUic

ability to bark.

« Characteristics of the Dalmatian breed class (the child
class or “subclass,” which is a subset of the dog class)
Include white fur, black spots, and other characteristics.

Dog Class
(Superclass)

Dalmatian Class
(Subclass)
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Class Inheritance

Just like animals in the real world, objects in the

programming world inherit the characteristics of their
class, including all of the class's methods (procedures

and functlons).

For example, all objects within the quadruped class in
Alice inherit the quadruped characteristics of four legs, a
head, a body, etc. Within this quadruped superclass,
subclasses exist for dogs, cats, wolves, lions, cows, etc.
Each subclass adds characteristics that more specifically
identify the objects within it.

17 Copyright © 2013, Oracle and/or its affiliates. All rights
eeeeeeeee



(@ | =F:\el =8 ACADEMY Declare Procedures

ldentifying Repetitive Behaviors in Your
Storyboard

Understanding that subclasses belong to superclasses
helps you, as a programmer, identify repetitive behaviors
In your storyboard. For example:

e If you plan to program a dog, cat, and lion to walk, you
should program the repetitive behavior of walking at
the superclass, or quadruped, level.

e The result is that all of the subclasses (dog, cat, lion)
can use the inherited characteristic of walking, and you
do not have to program the repetitive walking behavior
for each object individually.
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Inheritance

When a dalmatian object is created, it inherits

procedures, functions, and properties from the
guadruped class and the dalmatian subclass that you

can view In the Code editor.

Inheritance means that each subclass
object inherits the methods and properties
of its superclass.

Procedures

v
{ Dalmatian | 's Editabie Procedures L;
{ Quadruped ) 's Editabie Frocodures
say, think
| Uinis.dalmafian syt {99)
| Uinis.dalmatian) think te:c: {777 | I/
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Create Inherited Methods

In addition to the pre-defined methods, you can create

your own methods and have them display, or be
available for, any subclass object.

Inherited methods will always display at the top of the list
of pre-defined methods once they are created.
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myFirstMethod Tab

The myFirstMethod tab is displayed by default when the
Code editor is opened.

myFirstIﬁ’ﬂethDd

declare procedyre myFI ['St Method

doin arder

| drop statement here
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Class Hierarchy

Click the class hierarchy drop-down menu to the left of
the myFirstMethod tab (indicated by a down-pointing
arrow) to view the list of classes and subclasses in your

animation.

myFirsthethod

(Scene ) » stMethod
| Quadruped) »|__

Dalmatian Dalmatian
# Add Procedure...

#® Add Function...
# Add Property...
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View the Class Methods

Select a superclass or subclass to view the procedures,
functions, and properties defined for the selected class.

Dalmatian ¥

| class | Dalmatian extends Quadruped

¥ procedures

[ # Add Procedure...

¥ functions

| @ Add Function...

¥ properties

[ # Add Property... J
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Procedural Abstraction

Review the existing code or the textual storyboard to
identify and plan the methods that you need to declare in
your program.

|dentify a repetitive behavior and create one method for it:
« Simplifies the code, making it easier to read.

 Allows many objects of a class to use the same method.
* Allows subclasses of a superclass to use the method.
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Procedural Abstraction Defined

An example of procedural abstraction is the removal of a

repetitive or lengthy programming statement from
myFirstMethod and the placing of it into its own method to

make the code easier to read, understand, and reuse by
multiple objects and multiple classes.

Procedural abstraction is the process of looking at programming
code, identifying repetitive programming statements, and
extracting them into their own methods, thus making the code
easier to understand and reuse.
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Procedural Abstraction Example 1

One or more objects may perform the same repetitive
motions. The animating of one swimming fish requires the
writing of many repetitive procedures which must then be

repeated for each fish in the school, taking up a lot of
space in myFirstMethod.

- doin order

[ hiobiustarg move CFORWRD 510 asoetal |
[ isbusTang tam (e, 0125 aua sl |

[ Chisblstarg roll (LE¥7), 5200 aoucoan’ |

“doin order

E this.blueTang! mnve , add detail ]
E fhis.blueTangl] turn CLEFT) , 201246 add detail ]

E fhis.blueTangt] roll CLEFT , 52.0/  add detail ]

“doin order

E this.blueTangZ move [FORWARD) , 51.0)  add detail ]
E this.blueTang2  turn CLEFT) , 50125 add detail ]
| CnisbueTangd roll CLEFT) , 520  add detail |
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Procedural Abstraction Example 2

Sometimes, a procedure needed to perform an action is

not available by default. For example, a bird needs to fly,
but a fly procedure is not available for bird objects.

doin arder

| i delay 520

dntugether

[ ¢ Ciis falcon]  getLefiShoulder| turn [CFRIGHT] |
2 [:::(:m getnghtShquder] tum -
| Wik move (FORWARD) , 5025 adsial |

dntngether

[ ( Gis falcor]  getLenshoulder|  turn CLEFT , 50125
2 [:::qm getR@htShnulder] tumm -
| (isaon move [FORWARD , 025 adddetal |
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When Procedural Abstraction Occurs

Procedural abstraction can occur before or after
programming statements are created.

However, by developing the storyboard first, the

programmer can more easily identify the procedures that
will be needed before the programming begins.
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Examples of When to Declare a Procedure

Declare a procedure when:
* Motions do not have a default procedure, such as a bird

I VITaYe
II)’II IU.

* Motions need to be used by multiple objects or classes,
such as all quadrupeds hopping up and down.

 Singular motions require many programming
statements, such as a person moving body parts to

walk.
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Declaring a Procedure Example 1

The bird flies by, turning its shoulders and moving forward
simultaneously. This repetitive motion can be extracted
Into its own flying procedure.

Do together: Do together:
Bird turns right shoulder backward Bird flies
Bird turns left shoulder backward Bird moves forward

Bird moves forward
Do together:

Bird turns right shoulder forward
Bird turns left shoulder forward

Bird moves forward
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Declaring a Procedure Example 2

Each bunny moves up and down in order to simulate a

hopping motion. This repetitive motion used by all bunny
objects could be extracted into its own hop procedure.

v myFirstMethod

deciare procedure my FirstMethod

doin order

dutugether
dn in order

move [UF| , =08  add detail |
move [DOWN |, 505 add detail ]

this.bunry2 mowve CUF | 0.5 add detail ]
this. hunny? muve , add detail ]

 Gnisbunny] move CUPl =05 adddetall |
this.bunny3 move CDOWN |, 505 add detail ]
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Steps to Declare a Procedure

1. From the class hierarchy, select the class that should inherit the
procedure. All subclasses will then inherit the procedure as well.
(These are indented underneath their superclass.)

2. Click the Add Procedure... button.

(Scene ) @ stMethod
( Quadruped )

-«

move @ i i@ adt

>
>
(Dalmatian) »
[
»>

3. Specify a name for the procedure and then'cllck OK |

4. A new tab with the name of the procedure will open. Write the
code for the procedure. Add the new procedure to myFirstMethod
right away so that when you test the animation in myFirstMethod,
you are also testing the animation in the new procedure.
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Steps to Add Procedure to myFirstMethod Tab
Before Programming

1.
2.

eeeeeeee

Click the myFirstMethod tab.

Select the instance for which you are coding the procedure from
the instance menu.

In the Procedures tab, locate the declared procedure and drag it
into myFirstMethod.

Go back to the procedure by clicking the tab at the top of the
Code editor with the procedure’s name.

myFirsthdethod

| declare procedure myFI rstMethod
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Steps to Add a Declared Procedure to Your

Code

1. Select the instance of the object to which you wish to add the
declared procedure.

2. Find the declared procedure listed under the Procedures tab in
the methods panel. The declared procedures are available in the
procedures tab for all objects that inherit them.

3. Drag the declared procedure to the code.

Lif... myFirstidethod

| deciare procecurs. MY FirstMethod
dain order

Procedures

¥ this.bunny

{ Bunny ) 's Editable Procedures

rou| catego 5.0
|
i T\

{ Biped ) 's Editable Frocedures

eeeeeeee

- dotogether

Cihisbunmy’ move CDOWN |, 508 add detail

der
(fhisbunryi’ move CUF) | 506 add detail }

Chisbunmy? - move CDOWN | 5008 add detail J ‘

order

(ihisbunnyd move CUF| | 505 add detail ]

Cthis.bunny3" mowve . add detail

|
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Steps to Access and Edit Declared Procedures

1. Inthe instance menu, select the instance where the procedure
was declared.

2. Click Edit to the left of the procedure name.

sy Procedures \ElRetions.

[grnup by category .TJ

la

{: Bunny} 5 Editable Procedures

' adit [ (thig.bunny3| hop ] 1

aaaaaaaaa

| Biped | 's Editabie Procedures

3. Create or edit the programming instructions for the procedure.

4. Click the Run button to test the procedure and debug as
necessary.

5. When finished editing the procedure, click the myFirstMethod tab
to return.
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ldentify Opportunities for Declared Procedures

As you program, continually identify opportunities to
declare procedures using procedural abstraction
techniques. For example, in myFirstMethod, the fish bobs

up and down repeatedly. A separate “bob” procedure
should be declared as a result.

declare procedure myFlrstM ethod declare procedure pOly | Add Parameter...

doin order

doin order

E move , add detail ]
move [UP| , 50.25  add detail ]
i h
i h
i h

“do in order

move , add detail ]
move , add detail ]
move [DOWN| , 50.25/  add detail ]

L move [DOWN , =025  adddetail |
L move [UP ', 5025 add detail |
L move [DOWN , =025  adddetail |

move , add detail ]
move , add detail ]
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Procedural Abstraction and Using the
Clipboard

After you have written many programming instructions in
the myFirstMethod tab, you may determine that the code
would serve your program better if it were in a declared

procedure.

To save time, you can drag the programming instructions
onto the clipboard icon. Then, after creating the declared
procedure, you can drag the programming instructions
from the clipboard into the declared procedure.
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Use Inherited Procedures

Procedures declared at the s ysiwave| s
superclass level are o iy 5
available to the other

objects in that class.

o @ getLeﬂShouIder] turn [BACKWARD] | 0.4 add detail ‘
(inis| getienshoulder| roll CLEFT , 50128 add detai ]

- (this] getRightShoulder|  turn LS04 add detail J
(g getRighishoulder|  roll CRIGHT) | 50.1281  add detail ]

ngether

- Cihigl geflefiShoulder| turn CFORWARD| , S0.4]  add detail J

- (this|  geflLefiShouldsr|  roll CRIGHT , 50125 add detail ]
Q’ getRightShDulder] turn CFORWARD] " , S0.4]  add detail 1

getRightShaulder|  roll CLEFT)" , 20125 add detall ]

For example, a "yetiwave"
procedure created to make
a baby Yeti wave his arms
In the air could be used to
make an adult Yeti's arms =~ RPe

L ot T

wave in the air.
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Declare Procedure at Superclass Level

Declare the "yetiWave" procedure at the biped
superclass level so that the baby Yeti and the adult Yeti
can both use the procedure.

declare procedure yetiWave Add Parameter... .

doin order

“ countupto énextRandomIntegerFrumﬁUpToButExcludingB =7, 53 ]

myFirstMethod

(Scene | (7

» rstMethod

Biped

“ do together

(i getLeﬂShouIder] turn CEACKWARD) , S04/ add detail ]
xrthis getlefiShoulder| roll CLEFT] |, 50.125 add detail ]

BEb}'YEti y @ Add Procedure... }
e @ Add Euncticn _ il getRightShoulder| turn CBACKWARD! , 504 add detail J
{ o - t

m @ Add Property.. (Cihis  getRightshouider|  roll CRIGHT , 50128 add deta ]

L\cﬂ getLefiShoulder| turn CFORWARD| |, 50.4)  add detail 1
[ Cthig) etleshoulder| roll CRIGHT) add detail }
f‘(lthis getRightShouIderJ turn [FORWARD] | g@ add detail J

(ihis] getRightShoulder|  roll CLEFT) | S0.125  add detail ]

S loop
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this Object Identifier

When a declared procedure is created, the object

identifier, this, is used to indicate that the instance calling
the procedure is this.

declare procedure yetiwave [ Add Parameter... J

oo in arder

E;;countuptu a-nex‘tRand0mlntegerFrDmAUpTaButEchudingB aﬁ] I @ ]

do together

( cihis) |getleShoulder| tum [BACKWARD] , 504 add detal ]

C(ihig) |getletshoulder| roll CLEFT) |, 50.125  add detall J

Cihig |getRightShoulder|  turn CBACKWARD] | S0.4  add detal |

ir.ﬂs_l getRightshoulder| roll CRIGHT) |, 50128 add detail }

do together
~ (Cinisl getLefShoulder| tum CFORWARD, , 504 add detail J

Ccihis  getleshoulder|  roll CRIGHT | add detail ]
Ccihis getRightShoulder]  turn LS04 add detail ]
Q’ getRightShoulder | roll , add detail l

= Lloop
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this Object Identifier Example

If the baby yeti is selected in the instance menu, then

the YetiWave procedure is added to myFirstMethod; this In
the declared procedure refers to the baby yeti.

If the adult yeti is selected in the instance menu, and the
YetiWave procedure is added to myFirstMethod, this in the
declared procedure now refers to the adult yeti.

In essence, this always refers to the instance of the class
that is calling the procedure.
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Summary

In this lesson, you should have learned how to:

« Compare and define an animation and a scenario
 Write a storyboard

* Flowchart a storyboard

» Describe inheritance and how traits are passed from
superclasses to subclasses
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Summary (cont.)

In this lesson, you should have learned how to:
* Describe when to implement procedural abstraction
 Demonstrate how to declare a procedure

* ldentify and use procedural abstraction technigues to
simplify animation development
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