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Imp‘ementatlon

Concepts in t!IS 'II’St program

( oouetn) sacin st

2 Translate the actions in the storyboard to a e o) 1ol i NG
program.
¥ Program instructions may have arguments
Sequental : ;Zammep:f: the following actions COULD be done t0
H . Action Block bR
2Your Storyboard mlght say: clonsis ¥ snowman turns to face snowwoman
¥ snowman says something

Simultaneous Actiol
Dothe following actions in order ¥ _snowwoman turns head Block

‘snowman turns to face snowwoman = . N
Snowman says something Msnowman ANraises eyebrowsao
snowwoman 1uns head s | snowwoman blushes as she turns back around

snowman firaises eyebrowso

i
‘snowwoman blushes as she turns head back around
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Testing Putting toget!er t!e pieces

2 An important step in creating a program is to run it i 2 A major part of programming is putting
to be sure it does what you expect it to do. together the pieces" that compose a progra
2 Use an incremental development process: 2 The purpose of this session is to

write a few lines of code and then run it . . .
. : ) i define the fundamental pieces of a
write a few more lines and run it

write a few more |ines and "program .
AdSAVE frequentlyéespeciall i demonstrate how to put the pieces
the show and it does what you want it to do!!! together

iAnd save COPIESéaka VERSI Ol
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Todayods Agenda
2 Instruction:

i Statement that executes to make objects perform a certain
action

2 Control Structure

i Statement that controls the execution of a block of
instructions

2 Function

T Asks a question about a condition or
computes a value

2 Expression

i Math operation on numbers or other kinds of
values
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What 6s a Contr ol

2 Statement that controls which instructions are
executed and in what order.

i Do in order m
i Do together
i Iffelse
i Repetition m
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Problem Example

¥ FirstEncounter world:
i camera angle influences perception of scene

i How many meters does the robot need to walk to
reach the rocks where the alien is hiding?

i =
e e I
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St

What 6s an I nstructi

2 An instruction is a statement that executes (is carried
out by the computer at runtime)
~ doTagethes
fceShater  fwn( LEFT Q45 evoluions & mene.
kaSkater  sstPose( eSkaurposs  k more.
)
2 In Object Oriented Programming, an
instruction is defined as a procedure or method.
AWedve used instructi
certain action.

ons
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Conditional éFuncti ol

2 Functionsask question (to check a condition) or
computes a value.

2 In Alice, a function is used to get the information

needed about
i the properties of objects
A Is the snowwoman's face red?

i the relationship of one object to another

A What is the distance between the mummy and
pyramid? -

i acurrent condition
A What key (on the keyboard) was pressed?
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Built-in Functions

¥ Categories
i proximity
size
| spatial relat

[ point of view
i other

ple illustrates some
roximity functions.

Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Adtfesslay



Values

2 When a function is used to ask a question or perform a
computation, an answer is returned.

2 The answer is called a value.

2 Type of value depends on the kind of function.

T Inour example, we want to ask the question:
A What is the distance of the robot to the rock?

T We expect to get a number value. It could be a whole
number or a fractional value, such as
A 3 meters or 1.2 meters
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Types of Values

2 In our example, we used a function that has a number
value. Other types of values include:

2 Boolean C@C
TSmanerihan s pyramid
T true,false

2 String

i "Oh, Yeah!" E_gmm | i o wetsumrormser (18 me W to Sant | mare
2 Object R

i snowman, helicopter [ @ e
2 Position in the world

T (0,0,0)7 the center of an Alice world
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Expressions

2 An expression is a math or logic operation on
numbers or other types of values

2 Alice provides math operators for common
math expressions:
A addition +
A subtraction -
A multiplication *
A division /
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Functions

Demo

E- move [FORWARD) ", 3 (is.mon) " [getDistanceTo) (s pyramid 1] more

|

2 The built-in distance tdunction determines the
distance from the center of one object to the
center of another object.

2 A function is not a "stand-alone" instruction; it
is nested within another instruction.
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Problem: Collision

¥ When the program is run, the robot collides with a
rock.

¥ The problem is the distance between two objects is
measured center-to-center.

¥ One way to avoid a collision is to subtract a small
number (1 or 2) from the distance.
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Demo

¥ Subtracting 2 meters from the distance is an arbitrary
amount.

¥ To be more precise, we could subtract the width of the
rock.

¥ The resulting expression subtracts the
value of one function from the value of
another function.

Copyright © 2007 Pearson Education, Inc. Publishing as Pearson Adtfesslay



More a!out Functions

2 Functions are used as values within methods

2 May need to use a number as a placeholder in
the method and replace it with a function:

joey — move up - 1meter -~ more.. ﬂ
joey —  move up subject=crate — ‘sheight — more.. —
joey— move up— | { - Subject-crate — 'sheight — %15 ) — more..—
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Con!ltlona| Execution

2 Conditional executionis where some condition is
checked and a decision is made about whether a
block of the program will be executed.

2 Conditional execution is extremely useful in
T games
1 simulations
T real-time controls, e.g. robot systems
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I!E|Se

¥ In Alice, an If/Else control statement is used to
check a condition and make a decision. Notice that
only one or the other can occur, NOT BOTH.

/ N\
VAR N
me S N false
<ondiion
N )
e/
N, /S
\/
Do s Do
ation sonething
dee
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Exam p|e

!ontro| !tatements

2 We have been using Do in orderand
Do togethetrto control the way instructions are
executed in your Alice program.
2 Control statements can also be used for
i conditional execution
T repetition
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¥ As a simple example of
conditional execution, let's
revisit the Egyptian scene in the
Hollywood movie set.
i The camera angle can mislead
our perception of the scene

We want to check a condition (is
the mummy taller than the
pharaoh?) and then perform an
action based on the whether the
condition s true.
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Story!oar!

2 Inour example, we can demonstrate which object is the tallest
by having that object turn around.

A A storyboard design for this action is:

1f mummy is taller than pharaoh
mummy turns 1 revolution
Else
pharaoh turns 1 revolution

A The condition in an If statement is a Boolean function returning
a Boolean (trueor false) value.
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e Implementation
Cioimorae | cort = i e o) ) (it e g (e |
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frrerent scenario

2 In some cases, the built-in functions are not sufficient
for a condition that we want to check.
i For example, the built-in function is taller thancompares the
heights of two objects. We used this function to compare the
heights of the mummy and the pharoah.

T Suppose, however, that the casting call for the mummy
requires that the actor is more than 2 meters tall.

T How can we compare the height of the mummy to a specific
measurement (2 meters)?
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elational Operators

¥ In situations where you need
to write your own

n edE TR e —
comparison, you can use a [ ——

relational operator. o
" Relational operators are o
provided in the World's built- —— HIllE
in functions. b
— o .
- . - 3
- o
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emo

2 Concepts illustrated in this example program:

1 The condition of an If/Else statement is constructed
by using a function that returns a Boolean value
(true or false).

Do nothingin the
Else part of the 3
statement means that
if the condition is

false, Alice will skip
this part and go to the next instruction.
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elational Operators

¥ In situations where you need W

to write your own
comparison, you can use a
relational operator.

¥ Relational operators are
provided in the World's built-
in functions.
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emo

¥ Concepts illustrated in this example program:

i Relational operations are defined using the world's built-
in functions.

T Placeholder values are first selected for the "a" and "b"
components of the relational expression. Then the
placeholder values are each replaced by either a function
or a number.
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2 Let's write code to make the mummy "walk" i a
somewhat stilted motion like you would see in an old
Hollywood horror film.

2 The code will be more complex because we need to
i alternate left and right leg motions
T coordinate leg motions with the body moving forward
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!emo

10 gt
Y o WA 28T AU -2 0 R
= O i oeor
o lotiog  turn Backwaed 4 rohiions — mare.
muletiog W forwad B4 reeions  more..

- 0w gt
Iy v w25 a2 10l mere
= Do ordor

oy T Deckwad B ONONs  moee.
s igog W forwsd 0. oURos o
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2The Loop statement is a simple control
structure that provides for repeating an
instruction (or block of instructions) a counted
number of times.
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Doiin order

Do together //move body and left leg
mummy move forward 0.25 meters
Doin order
mummy’s left leg move backward
mummy's left leg move forward

Do together ~ /imove body and right leg
mummy move forward 0.25 meters
Do in order
mummy’s right leg move backward
mummy’sright leg move forward
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_ee or Repetition

2 In this example the mummy takes 1 step
forward on each leg.

2 Suppose we want the mummy to take 20 steps
forward?

2 We could copy and paste those two blocks 20
times. (Putin a Do in Order block first)

2 0r we could use the Loop block
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