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Interactive Programming

« Interaction: Events and
Event Handling,
Supplemental Text for
CPSC 203

» Distributed this term with
new textbook copies

STOM LIBRARY

Event Handling

« If you bought a used
copy, then read the lab
manual:
http://pages.cpsc.ucalgary.ca/~kawash/peeking/labManual.html

« JT's examples:

http://pages.cpsc.ucalgary.ca/~tamj/203/extras/alice/
examples_part5.htm

11/28/2012



By the end of the section, the student will:

Understand events and event handling
Create and use 9 events and even
handlers in Alice

Start working on interactive games

Programs seen so far do not interact with
the user

Interactive programs: react to user events

Such as: moving the mouse, clicking, or
pressing a key on the keyboard

Interactive games are one example
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Simple program: pure linear sequence
‘ ;;;@](Iis‘tance =1

“ troll move forward — distance meters — more...

© distance — set value to 5~ more...

“ dragon move forward — |distance meters more...

Program with loops: not purely linear but the
timing of execution can be directly predicted

[=lLoop 5times times | show complicated version I

monkey.monkeyJump

monkey move up 1 meter more...

monkey move down 1 meter more...

: Program control IS largs

determined by the program through a series or seque

statements

The user can only interact with the program at places
that are specified by the program (e.g., when an input

statement is encountered).

Examples

§§§ name set value to §§§ ask user for a string  question = Tell me your name: more...

age set value to ask user for a number guestion = Tell me your age: more...

)y 1% Traditional Sortware

more...

more...
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Example 14

 Program control can also be sequential

| am sooooo0 cool that it's painfull

o= .
4

=
3
»

§E|Loop 100times times show complicated version I

-[=|Do together
: nerd_sheldon_reflection.rightArm

roll left 0.25 revolutions more...

- nerd_sheldon_reflection.leftArm roll right = 0.25 revolutions more...

say |am so0000 cool thatit's painfull — more...

: nerd_sheldon
roll right 0.25 revolutions maore...

nerd_sheldon_reflection.rightArm

nerd_sheldon_reflection.leftArm roll left = 0.25 revolutions more...

BN = = B i ~ - =
- - =) — - = - = o =
i I W Sl Wl S YY Al

Regular code instructions

lLoop 1008mes — times

~ Do together
nerd_sheldon_s ol left 0. more...
nerd_sheldon_s roll right 0. more...
When???
nerd_sheidon  say 1am 500000 cool that it's paiafull  more...

nerd_sheidon_reflection.rightArm ~  roll right ~ 0.25 revolutions — more...

nerd_sheldon_reflection eftArm — roll left ~ 0.25 revolutions — more—.

} world.startOfTheWorld No parameters

Mo variables

| ground move up — 100 meters more...

Only runs when event occurs
as program is running

Always runs when
program runs

11/28/2012



When the world starts

When a key is typed

When the mouse is clicked

Let the mouse move an object

Let the arrow keys move an object
Let the mouse move the camera
Let the mouse orient the camera
While something is true

When a variable changes

When an event takes place, a method is
executed

JT: Recall
this
world.startOfTheWorld flo parameters examp le

Mo variables

‘ ground move up 100 meters more...

Method ‘startOfTheWorld’ is
an example of an event
handler
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1. Identify the event

Events

create new evenll

© Whe

When the world starts
When a key is typed

VWhen the mouse is clicked on somethi rhe".‘lo"’.r‘tfﬂ'.'.fe?,ls pressed)

Events
Events run Methods when certain things happen
{like when the mouse is clicked on an Object or

. Wne
= While something is true
i Oz When a variable changes evion

Let the mouse move objects

Let the arrow keys move subject
Let the mouse move the camera
Let the mouse orient the camera

2. Create a handler for it (define a method
that runs when the event occurs)

@ world start [ @ world.endOfWorld [@' world.startDﬂheWorldI
world.startOfTheWorld Mo parameters

Mo variables

ground move up 100 meters more...
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Register the handler for this event

_ When anykey — istyped, do world.startOfTheWorld

Wait until an event happens

Every time it happens, a handler is
performed

E.g. when a mouse is clicked q
E:_l*:—«__

world.startOf TheWorld /o parameters

Mo variables

‘ ;gronnd move up 100 meters more...
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« Example 15: (up/down) arrows

Events |create new eventl

When the world starts, do | world.start

When . 33 isclicked on coach — , do

Wnen 1| istyped, do - coach
When 1|~ istyped, do = coach

* coach.coachReactsClick
resize 2 more...

resize 0.5 maore...

Example 16
- Example 16:
Hates Events |create new e\rentl
head =
pettinN © When the world starts, do ~ world.start
is clicked on cathead — , do | cat.pettedPoorly
| T
is clicked on catfrontLeftleg — |, do = catpettedGood
Likes is clicked on cat.frontRightLeg — , do  catpettedGood
body —<
petting is clicked on catbackleftleg — |, do | catpettedGood
is clicked on catbackRightLeg — , do - catpettedGood
—
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cat play sound catangry 04 (0:02.016) more...
cat.direction set value to ;i; random number minimm aximum =5 —  integerOnly = true
— Play
* catnumberMoves set value to ' random number minimum =2 ~  maximum=5 — mOr&.. angry
Fir | catdirection — = 1 — cat
‘cat~ move forward — numberMoves meters — more... sound
Else
(Do Nothing
[l catdirection - == 2
cat turn left — 0.25 revolutions more... Cat'S
_cat— move forward — numberMoves meters —  more... random
Flse > reactions
(Do Nothing to event
[=li  catdirection ~ == 3
i cat—  tumn right — 0.25revolutions —  more...
cat move forward numberMoves meters more...
Else
(Do Nothing
—
Sounds of
Il Cat purr from: http://pictures-of-cats.org/Cat-Sounds WAV WMA-MP3
contented
cat play sound cat.purr (0:02.681) cat

[~ Do together
cat play sound cat.cat (0:00.

more...

- cat roll left — 0.5revolutions =  duration =3 seconds — morgd,

FlLoop Stimes times | show complicated version

“ cat roll left — 0.1revolutions = duration = 0.25 s&Conds more...

Cat's
happy
reactions

- cat roll right 0.1 revolutions duration #0.25 seconds

[~ Do together
“cat—  play sound cat.cat(0:00.596) more...

i cat roll right = 1 revolution =  duration =3 seconds =  more...

FlLoop Stimes times | show complicated version

cat roll left 0.1 revolutions duration = 0.25 seconds more/.

- cat roll right = 0.1 revolutions duration = 0.25 seconds more...

cat roll right 0.5 revolutions more...




When the world starts, “world.my first
method” is executed

You can change it

In a world with an monkey object

Create a simple method of monkey,
dance:

@ world my first method [O monkey.dance .
monkey.dance No parameters

No variables
monkey.monkeyJump
monkey move up 1 meter more...

monkey roll left 2 revolutions more...

monkey move down 1 meter more...

monkey.monkeyJump
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- Register the new method for the event

Events |create new evenll

When the world starts, do -monkey.dance

my first method
m monkey ¥ | monkeyJump

MonkeyFace
0BJECTS

sadMonkey
@ world my first method

seizure

screech

@ monkey.dance

« When the world starts, monkey.dance will be
executed instead of world.my first method

v-Y. o R on LA =Y o P PR gs = RaWs gy

oW iiaws s e . Y s I watsl W

» Create a new event

Events | create new event

When the world starts
When the mouse is clicked on something

Whe

While something is true
When a variable changes
Let the mouse move objects

Let the arrow keys move subject

Let the mouse move the camera
0 monk Let the mouse orient the camera I

11/28/2012
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« Choose the key to be typed
Events |create neweventl

starts, do world.my first method

When

® Space
Enter
Up
Down

i typed, do Nothing

I
® monkey

Left
Right
letters

»

numbers »

any key

» Choose handler method

When the world starts, do  world.my first method

When SDaUBI is typed, do Nothing
my first method

monkey * | monkeyJump
MonkeyFace
sadMonkey

seizure

P monkey.dance

11/28/2012
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« Every time the space key is typed, the
monkey dances

Events | create new event

When the world starts, do  world.my first method

/\Wh—eT 8pace| is typed, do ~monkey.dance >

« A world with two penguins facing each
other

11/28/2012

13



« White penguin moves towards pink
penguin until too close

[~/ While penguin — distance to penguin2 > 05

[~/ Do together
penguin.walk move_time =1

penguin move forward 0.5 meters more...

- Holding the white penguin back: event
and its handler

When the world starts, do ~ world.my first method

When :l is typed, do - penguin.backup

@ world my first method | @ penguin.backup

penguin.backup No parameters

Mo variables

penguin move backward 1 meter more...
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Create an Alice world and add one object to it
Write handlers so that:

UP arrow key: moves the object up 2 meters
DOWN arrow key: moves the object down 2

meters

LEFT arrow key: moves the object left 12
meters

RIGHT arrow key: moves the object right 2
meters

Create a method for monkey, head fly:

I @ world.my first method | @ monkey dance |Q monkey.head fly I

monkey.head fly o parameters

Mo variables

monkey.head move up ~ 1meter  more...
monkey.head roll left 2 revolutions more...

monkey.head ~ move down — 1meter — more...
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- Register the handler

create new event

When the world starts

When a kevis tvped

When the mouse is clicked on somethino>
While something is true

When a variable changes

Events | create new euentl

 When the world starts, do world.my first method

@ is clicked on anything — do@

When the mouse is clicked

- Register the handler

Events |create new event

~ When the world starts, do ~ world.my first method

When - ’ is clicked on(monkey.head — , do mnkﬂ-@

When the mouse is clicked

11/28/2012
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» Create a new event

create new eventl

When the world starts
When a key is typed
When the mouse is clicked on something )
While something is true
When i

Let the arrow keys move subject
Let the mouse move the camera
0 monke Let the mouse orient the camera I

Let the mouse move an object

» This event works on lists
» Create a new list

cverts

- When the world starts, do world.my first method

When ‘f is clicked on monkey.head — , do ~monkey.head fly
et B Any Object

Let the mouse move an object

11/28/2012
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» This event works on lists

3 Create newlistyy v e s ==
» Create a new list Neme: [monkayo
Type: Number
Boolean
Events |create new eventl = I
When the world starts, do  world.my first method D
When A is clicked on monkey.head , do ~monkey.head fly E ‘
Let * ﬂ fue world.monkeyList
|

» Click on the monkey to drag it

» Create a new event

create new event I

When the world starts
Whel ) d
When a key is typed

Whe{ When the mouse is clicked on something

While something is true
Let | When a variable changes
Let the iects

q etmeanwkeysw

Let the mouse move the camera

Let the mouse orient the camera

11/28/2012
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» Create a new event

When the world starts, do  world.my first method

When * ;3 is clicked on monkey.head = , do - monkey.head fly

Let ,~ p move world.monkeyList

1l

Let
e

move Camera

» This event allows you to drag the mouse
and move the camera

Let 7 =2 move the camera

11/28/2012
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Similar to moving the camera, except it
only moves the camera left or right
(orientation)

Let ,“ J5 orient the camera

As long as something is true, perform the
handler action

Events |create new eventl

When the world starts
When a key is typed
: While When the mouse is clicked on something

- Whei

- Be While something is true

:  Dul When avariable changes

: Let the mouse move objects

Let the arrow keys move subject
Let the mouse move the camera

Let the mouse orient the camera

This action is performed repeatedly, until
the while condition becomes false

11/28/2012
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While a condition is true do the following

While <None> is true
Begin: Nothing
During: Nothing
End: Nothing

UE to three actions are performed: When the
while condition becomes true, while the condition
is true, and when it becomes false.

(>
L7y
)

(P
\

When <None> changes, do Nothing

11/28/2012
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. Example 17
Important variable
world's details
properties | methods
12| nighScore = 888
Define key methods
world's details
fproperties rmethods rfunctior
“start
“newHigh Score
“increaseHighScore
Register methods
Events | create new evelltl
_ When the world starts, do | world.start
- When .7 isclickedon raiden —  do | ‘world.increaseHighScore

When world.highScore — changes, do |* world.newHighScore

: raiden set opacity to 1 {100%) u:[:-i'aﬁqq =2 seconds more...

raiden resize 2 more...

I "Flawless victory wav file from Mortal Kombat (C) Néiﬁﬂ:ingCinema

raiden play sound world.mk-flawless1 (2:27) more... S
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