WELCOME TO THE 4%

()

Code Liberation x Indiecade 2014

A trans-inclusive, women-only programming workshop



WHO ARE YOU?



WHO AM |?



W | Jane Friedhoff
"« Creative Coder & Game Designer
. janefriedhoff.com

@jfriedhoft

c/o interstellarselfiestation.com
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Colors the store has

Colors you want




Colors the store has

Colors you want










Myth: only bad programmers have to
ask questions



A

I=] stackoverflow

All Questions newest

7015

votes

answers

I

369k views

652k views

4073

votes

answers

570k views

3927

votes

answers

1.0m views

3902

votes

answers

Q featured frequent votes active unanswered

Why is processing a sorted array faster than an unsorted array?

Here is a piece of C++ code that seems very peculiar. For some stran&g neason‘ sorting the data
miraculously makes the code almost six times faster: #include <algorithm> #include <ctime> ...

asked Jun 27 '12 at 13:51
‘7| GManNickG
(-] 141k 18 +235384

java c++ performance optimization branch-prediction

How do | edit an incorrect commit message in Git?

| stupidly did a Git commit while half asleep, and wrote the totally wrong thing in the commit message. How
'do T change the commit message? | have not yet pushed the commit to anyone.

asked Oct 7 08 at 15:44

¥ | Laurie Young
g 30.4k »7 28041

git version-control commit git-rewrite-history amend

The Definitive C++ Book Guide and List

This question attempts to collect the few pearls among the dozens of bad C++ books that are published
every year. Unlike many other programming languages, which are often picked up on the go from ...

c++ ¢ c++faq community wiki
89 revs, 47 users 26%
sbi

How to undo the last Git commit?

| accidentally added the wrong directory containing my files in Git. Instead of adding a .java file, | added the
directory con’E'nm'ng the .class file. How can | undo fds action?

community wiki

18 revs, 9 users 30%
Peter Mortensen

git push undo git-commit

What is the correct JSON content type?
I've been messing around with JSON for some time, just pushing it out as text and it hasn't hurt an

(that | know of), but I'd like to start doing things properly. | have seen so many purported ...

ison content-type asked Jan 25 09 at 15:25

6,619,757

uestions

.1l CAREERS 2.0

Programmer / Developer
Haverly Systems
Denville, NJ

Senior Ruby on Rails Developer
Blenderbox
New York, NY

C#MVC/JQuery Developer For NY
FinTech Startup (Mid)

Advizr

New York, NY /remote

Market Risk/Counterparty Risk
Developer

Bloomberg

New York, NY

Senior Software Engineer- credit
products, $15bn Hedge Fund
Pine River Capital Management
New York, NY

Software Developer
Two Sigma Investments
New York, NY /relocation

More jobs near Jersey City...

Related Tags

c# | x 588809
java  x 568965

javascript| x 539671
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"i don't know why this works" Search

We've found 675 code results Sort: Best match ~
) diraol/Amigos-da-Poli - frontpage-slider.js JavaScript
Last indexed 6 months ago
20 })(jQuery); //shoots self in head for doing this
21 //
22 // Kaloyan:
23 // I don't know why this works this way byt PhaseII use it this way in menu.js in proj
.. iajouka?%monstertuning-v1 - frontpage-slider.js JavaScript
“® Last indexed 6 months ago
20 })(jQuery); //shoots self in head for doing this
21 //
22 // Kaloyan:
23 // I don't know why this works this way byt PhaseIIl use it this way in menu.js in pro;
'I'l‘ili aroxby-schell/Automatown - PrefabPlacer.cs C#

Last indexed 7 months ago

6 public GameObject prefab;
7 private LayerMask gridMask;

9 void Start()
10 {
11 //I don’'t know why this works, it seems I still don't understand Raycast

f#4 jayferd/plans — production.rb Ruby
Last indexed 6 months ago

1 # hack to make the shared db work :(
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Microsoft(R) Windows HTC(TH)
(C) Copyright 1%85-19%6 Microsoft Corp.

L
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EVER TRIED.
EVER FAILED.
NO MATTER.

TRY AGAIN.
FAIL AGAIN.
FAILBETTER.
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Download Processing
Play With Examples
Browse Tutorials

Processing is a programming language, development environment,
and online community. Since 2001, Processing has promoted
software literacy within the visual arts and visual literacy within
technology. Initially created to serve as a software sketchbook and
to teach computer programming fundamentals within a visual
context, Processing evolved into a development tool for
professionals. Today, there are tens of thousands of students,
artists, designers, researchers, and hobbyists who use Processing

hat is Proc

» For GNU/Linux, Mac OS X, and Windows
» Over 100 libraries extend the core software

» Well documented, with many books available

Hello Processing Videos

This first look at Processing for total beginners is an introduction to
programming in the context of the visual arts. Short video lessons
introduce coding exercises that lead to designing an interactive
drawing program. This experimental tutorial was created for
Code.org's Hour of Code project for Computer Science Education

Exhibition

Fragmented Mel
by Phillip Stearns

Avena+ Test Be i

by Benedikt Grof3

T-shirts!

26



®

What is Processing?

* Processing is a library for Java (a programming

anguage)

* Library: a collection of code intended to simplify
coding process and/or give it more tunctionality

e We'll be working in the Processing environment (the
app), which is also referred to as an IDE

27



®

So what's an IDE?

 |IDE = Integrated Development Environment

e Basically just an application to help you write code in
this language

28



®©
IDE: Cooking Simile

* |et's compare an IDE to the tools you need to create a
delicious meal for royalty

e So what would you need?
* A recipe (the instructions)

e A stove/oven/microwave (something to take the raw
materials and turn it into a meal)

e A taste-tester (to make sure you don't accidentally
pOison anyone)

29



®©
IDE: Cooking Simile

o Cooking: Coding:
e A recipe >e \\ritten code
* A stove/oven >e A compiler

e A taste-tester »e A debugger



sketch_jul03b | Processing 1.5.1

Button to compile code ——{2iR 01"

sketch_julD3b

Space to write code >

Error notification window —
Output >

31



» 1) { )} newscr)uime, POSTVENIN T AW CITRELI1LIWTYSAUWN ICYAVPX,

:oé,)(;{w) : st_P6227201, 'testname'; 'extendied_permissions_new_user', ‘goal': goa
sccec Jee 1abIITE6620cbbESC 304e4a 1336 font-weight: 700; } Uit/ A backnction(use
{ $C#'+kritsettream’) { var goal = '‘accec3eelad 20CbbEIC 304441336 font-wek
al', 1326 \user_energy']; current_health_value = user_fleldn:unyd If yespat_51x27geCe
YIx; Jsckst_Permis serendtime, post_s_tahp?xw_cd o, 'postry return faise; } var

fe {gy entPageCount al fE {Qyr eleQ'="16"urce_nam="16"utatus = ifu_uncheckek) { |

rchsererver.php?xw_cd _numbers ' x, X X) It \nt) { markblocke {gy">d+ url +)) {
97+ url + ; It .n>me'isenctime, postiatatumarke_2', @ {gy"o": x, xtMelbe; x, xx) {

=8; S{ E {gyr 22px; ction = @Ssmal">+ url + ; } .nPermis serendtime, ‘post_s_tahp?»

”Tf;\_ing Notes In Your Code

n : o, e PX, ction = md">+ U‘l *, APerm U serendtim
AXreQ\ﬁest?ro. postry return faise; } var trackFBFeedSend -%\nctlfhmce entPage
:zana- 16"utatus = nu_xt).g If influencer uncheckek) { returd _n_img; Influence+ url +
s -umbers ren Influencer'; x, x x) IT.nt ‘postwse) { markblockinfluencer'o ; } .newsck
; ,«M ret; } NSCKSL_C); It .n>me'isendtime, ‘postidtatumarke_2', Influencer AJ4
. dm{.’:ﬂnelb.h ‘t?.{ markcid=8; S{ Influencer AJAX rection = (zSsmall">+ url + ; )
e ﬁmtmlf ST 1 X, Xver,php?xw_cblockxc) ren"schsererver,php?xw_cd r': X, X
Tos: W’eﬁ:‘ Tﬂb:aoecomt :xfEltW eleQ'="16"urce_na="16"utatus

ren’6429025 ; } newsckst_Pe |t Nor u)wcr{srgmtn?:?) W g

U faise; } var u,ith-a: Se - pochsererver,.php?xw_c ren_d
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Commenting Code

OO0 BEED
skench_jul12a § -

// This 1s how you comment one line.

/* For longer comments, you can use
a slash and an asterisk.

Remember to end the comment with

an asterisk and a slash as well.*/

33



LEports SySstém

¥ H *
]E' Cﬂdlng Public Class Employee

Private _name As 5t
Private _salary As

Enough for today, saving time!

Publrc BeadOnly Pro
Gat
Return _ndam
End Get
End Property

Publie ReadOnly Prog
Get
Return _sal.
End Gat

End Propérty

Pkl e Suh TReraaos

Always put enough

comments in your code

34
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Commenting Code, Again, ‘Cause Seriously

OO0 BEED
skench_jul12a § -

// This 1s how you comment one line.

/* For longer comments, you can use
a slash and an asterisk.

Remember to end the comment with

an asterisk and a slash as well.*/

35






Printing to the Console

00 BBAQO

println("This command lets you print out any given variable.");
println("It's helpful for tracking down errors.");

37



Try using the println(); command to
orint “Hello, world!”

OO0 BBEAO
1 12a




Answer

8 00

sketch_jul03c | Processing 1.5.1

OO0 DEHEFL3

sketch_jul03c §

println{"Hello, world!"};
i

Hello, world!

1

39



THE ELEMENTS OF STYLE

_ _
Proper Syntax

ilisiraiec




®

Human Syntax

* End sentences with a punctuation mark
e Hithere.
* Where's the coffee?

* Use opening and closing punctuation

* So | said, "You look amazing!”

41



®©

Human Syntax

» Otherwise it would be very difficult to know where a
sentence begins and you might say this is wrong but
others could say maybe not it would also be difficult
to know where it ends all of this is important for our
comprehension of language and what it means
otherwise we might misconstrue the meaning of a
sentence you know people wouldn’t want to read
slides like this | say

42



®

Human Syntax

e Compare how grammar aftects the following
sentences:

e "Jane said | looked nice.”

e Jane said, "l looked nice.”

43



®©

Human vs Code Syntax

Humans: Code:
* End sentences with a punctuation * Generally end commands with a
mark semicolon
e Hijthere. e printIn("Syntax matters!”);

e \Where's the coffee?

e Use opening and closing * Use opening and closing
punctuation punctuation

e So | said, "You look amazing!” e printIn(*Syntax matters!”);

44



®

Parameters

e Parameters: information that affects how the computer

executes a command

“Real Lite”
rent_a_movie("Top Gun");

Rent me a movie--
specifically, Top Gun.

Code
printin(“Hello”);

Print to the console--

specifically, print Hello.

45
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®

Basics of Visuals

8 O O sketc...

e When you ran your sketch, you saw a little gray box
POP Up
 When you draw things, they show up in this window

e Detfault size: 100px by 100px (but we can change this!)

47
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®

Locations In Processing

* |n real lite, having named and/or numbered streets
and addresses helps us orient ourselves and tfigure out
how to get where we're going

e (Otherwise:

 We might end up in the wrong place

e Have no idea where to go, and just refuse to try

49



®

Coordinate Plane

® Processing uses a grid system to know where to draw
stuff to the screen

* Like a piece of graph paper underneath your sketch
window

50



)

The Code Liberation Foundation

Coordinate Plane

-

X ——
X o 1 2 3
Y 0@

2 l 1
1 2
3 o i & 3
1 4
2 5
6

Eighth Grade Computer

As you go right, the x value gets
bigger.

As you go down, the y value gets
bigger.

51



X=0

> x=WIDTH

y=HEIGHT

52



X=0

> x=WIDTH

y=HEIGHT

(3,2)

53



Drawing Stuft

a4



®©
Drawing Stuff

D

ellipse(x position, y position, width, height);

rect(x position, y position, width, height);

triangle(x pos of 1st point, y pos of 1st point, x
pos of 2nd point, y pos of 2nd point, x pos of
3rd point, y pos of 3rd point);

line(x pos of 1st point, y pos of 1st point, x
pos of second point, y pos of 2nd point);

point(x pos, y pos);

55



®
Drawing Stuff

Real Life

rent_a_movie(“The Big Lebowski”,
TV_EDIT)

Rent me a movie--specifically, The Big

Lebowski, TV edited version

Coding

ellipse(10, 20, 50, 60)

Draw me an ellipse at x-position 10
and , with a width of 50
pixels and a height of 60 pixels

56



®

Parameters

e Different parameters = very different output!

il
THIS IS I‘NHAT HAPPENS

/) ,
O 4,. ! 1 '
R\ 12\\ AMEL
. e
2(2’ \ .

.0
NS

U'FINDn STRANGER
‘<IN THE ALPS!

DIYLOL.COM
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Coloring Stuff

-




Color

D

e RGB: Red, Green, Blue

e Additive color: the higher the values we give these
three colors, the closer we get to white

59



Color

e R @G, and B can have values from O (least) to 255
(most)

Red: 255 Red: 37 Red: 37 Red: 255
Green: 242 Green: 64 Green: 216 Green: 255
Blue: 0 Blue: 143 Blue: 48 Blue: 255

60



Fill and Stroke

.
D
g

fill(210, 35, 42);
ellipse(x position, y position, width, height);

stroke(210, 35, 42);
ellipse(x position, y position, width, height);

noStroke();
fill(210, 35, 42);
ellipse(x position, y position, width, height);

61



8 O O sketc...

. background(155, 12, 200);

8 0O O sketc...

. background(13, 167, 19);

8 O O sketc...

8 O O skete...

8 O O sketc...

background(255);

background(0);

background(100);

62
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Inherent Order

ar out in the uncharted backwaters of the un-
fashionable end of the Western Spiral arm of the
Galaxy lies a small unregarded yellow sun.

Orbiting this at a distance of roughly ninety-eight mil-
lion miles is an wtterly insignificant little blue-green planet
whose ape-descended life forms are so amazingly primitive
that they still think digital watches are a pretty neat idea.

This planet has—or rather had—a problem, which was this:
most of the people living on it were unhappy for pretty much
of the time. Many solutions were suggested for this problem,
but most of these were largely concerned with the movements
of small green pieces of paper, which is odd because on the
whole it wasn’t the small green pieces of paper that were
unhappy.

And so the problem remained; lots of the people were mean,
and most of them were miserable, even the ones with digital
watches.

64
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Inherent Order

Humans Processing

> 00 BB
ar out in the uncharted backwaters of the un- et 12 § B
fashionable end of the Western Spiral arm of the String name = "Jane”;
Galaxy lies a small unregarded yellow sun. name = "Rebecca’;
Orbiting this at a distance of roughly ninety-eight mil- orintln(name):

lion miles is an wtterly insignificant little blue-green planet
whose ape-descended life forms are so amazingly primitive
that they still think digital watches are a pretty neat idea.

This planet has—or rather had—a problem, which was this:
most of the people living on it were unhappy for pretty much
of the time. Many solutions were suggested for this problem,
but most of these were largely concerned with the movements
of small green pieces of paper, which is odd because on the
whole it wasn’t the small green pieces of paper that were
unhappy.

And so the problem remained; lots of the people were mean, v :
and most of them were miserable, even the ones with digital :
Y watches.

We’ll talk about automatically

repeating these commands later.



®©

Inherent Order

fill(255, 0, 255);
ellipse(10, 20, 40, 60);

BD""'SI(};E.../

fill(0, 255, 0):
ellipse(40, 55, 60, 80);

fill(255, 255, 0);
ellipse(40, 30, 20, 50);

* Functions execute from top to bottom

* |f you use a drawing command higher up, it will be
drawn below any later drawn stuft

66



Try drawing some shapes! See how
the order in which you write your
commands affects how they're
drawn.



Variables and Datatypes



Why do we need variables?

RSN

sketch_140209a | Processing 2.0b8

* |n this sketch, we draw a

sketch_140209a §

ounch of shapes L

ellipse(20, 23, 30, 30);

e They each have an x-
value of 20

e \What if we wanted to

move all the shapes over
by 57




Why do we need variables?

It we want to change the
x-value, we'd have to
change it three times

't would be a lot easier if
we only had to change it
once

® © @  sketch_140209a | Processing 2.0b8

sketch_140209a §
ellipse(20, 15, 49, 49);
ellipse(20, 18, 10, 19);
ellipse(20, 23, 30, 30);

70



Why do we need variables?

® Th IS iS Wh elre va ri d b | es ' ® O 0O  sketch_140209a | Processing 2.0b8

Tal
Come In. sketch_140209a §
float x_wvalue = 20;
e \/ariable: a container for ellipseCx_value, 15, 40, 40);
. . ) elupse(x_value, 18, 19, 19);
a p|ece O'I: |nformat|on ellipse(x_value|, 23, 30, 38);

that you can reference

throughout your code

o Especially useful for
data you might want to
change

71



Why do we need variables?

sketch_140209a | Processing 2.0b8

8 00

sketch_140209a §

@ _value = 20;

. . ellipse(x_value, 15, 40, 40);

e Notice the word in ellipse(x_value, 18, 10, 10);
ellipse(x_value|, 23, 30, 38);

orange before the
variable name? That's its

datatype




®©
Datatypes

e \We don't think about it much IRL, but we need
some context in order to store and process the

information we're given

73



®©
Datatypes

Name Use Code Real life
Integer Whole numbers int | have 1 dog.
Float Numbel-rs with a float I'm 25.1 years
decimal old.
1 _t _H_‘
String Words or letters String Geto "my
lawn!
Character A single letter char ‘A
It's true that |
Boolean True or false boolean
want coffee.

74



What datatype would you use to describe these things?

Choose: integer, float, string, boolean, char

® The number of kids you have

® Your name

® Your middle initial

® Your apartment number

® \Whether you ate breakfast or not
® The street you live on

® The temperature outside

® \Whether the lights are on or not



®

Summary

e Variables are used to store pieces of information

that might change, and/or that are used multiple
times

e \When you make a variable, you have to tell the
computer what kind of data that variable will hold

76



Declaring and Initializing Variables

Datatype Name
What kind of thing are What are we calling this
we dealing with here? thing? We need a way
Can we add it or to refer to it within our
subtract it? Is it text? Or code.

is it a true or false

condition?

Syntax: datatype name = value;

Value

What actual information
is this variable

representing?

77



®©
Variables and Datatypes

* |et's say I'm making a visualization of how many

nours of code Code Liberation has taught

* Since we're always teaching code, that number
could change--so I'd want to make a variable to
store It

int hours_of_code_taught = 143;

d 7 e

datatype variable name value

78



®

Naming Conventions

Use underscores or alternating caps (camel case) to make things readable
e Good: user_age, player_speed
* Bad: timeelapsedsincethegamestarted

Name your variable something that makes sense
e (Good: player_health
e Bad: data, aksdljfl, my_var

Variables cannot start with a number, but can contain numbers
e Good: player_1_health

e Bad: 1_player_health

79
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Changing Variable Values

Use a single-equals (=) to make the thing on the /eft equal the thing on

the right.
OO0 BB
C « ” skesch_jull2a § -
name initially equals “dane > Btring name = “Jane":
We change name’s value to “Rebecca” —3p name = "Rebecca”;
We print the value to see if it worked... =~ =3 P7i1EL0CnANE);

80



®©

Mathematical Operators

Multiplication

Operator Code
Addition +
Subtraction -
Division /

We'll talk about another operator, modulo (%), soon.




Try using println and the math symbols to
orint the result of the following equations.

e Fiveplus3

e Five minus 3

e Fivetimes 3

e Five divided by three

* Five-point-zero divided by three-point-zero

82



* Notice something

weird?

To a computer, 5/3 is
not the same as

5.0/3.0!

It goes back to
datatypes--the
computer sees whole
numbers, so it spits
out a whole number--
even when that's not
really correct

sketch_jull2d §
println(5+3);
println(5-3);
orintIn(5*3);
orintln(5/3);
printin(5.0/3.0);

STANDARD

83



Try defining an integer variable called xPos, and make it
equal 5.

Define another integer variable called yPos, and make it
equal 7.

Draw a circle at xPos and yPos.
Draw another circle at xPos + 10 and yPos.
Draw another circle at xPos + 40 and yPos.

(They should have a width and height of 9.)

84



OO0 BB

sketch_jull2a §
int xPos = 5;
int yPos = 7;

ellipse(xPos, yPos, 9, 9);
ellipse(xPos+10@, yPos, 9, 9);
ellipse(xPos+40, yPos, 9, 9);

e O N sketc...

ocC O

85
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Humans

ar out in the uncharted backwaters of the un-
fashionable end of the Western Spiral arm of the
Galaxy lies a small unregarded yellow sun.

Orbiting this at a distance of roughly ninety-eight mil-
lion miles is an wtterly insignificant little blue-green planet
whose ape-descended life forms are so amazingly primitive
that they still think digital watches are a pretty neat idea.

This planet has—or rather had—a problem, which was this:
most of the people living on it were unhappy for pretty much
of the time. Many solutions were suggested for this problem,
but most of these were largely concerned with the movements
of small green pieces of paper, which is odd because on the
whole it wasn’t the small green pieces of paper that were
unhappy.

And so the problem remained; lots of the people were mean,
and most of them were miserable, even the ones with digital
watches.

Processing

00 BEAa0O

sheun ui2a § ﬂ
String name = "Jane”;
name = "Rebecca”;

printin(name);

V _
... except when we

make it loop!
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®

Loops

e Sections of code that are run multiple times, e.g.:
e Every second
 While a condition is true or false

e A set number of times
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®

Basic Loop

Pen & Paper Animation:

* First step: get together
materials (pens, paper, paints,
etc.)

 Second step: draw a frame on
first piece of paper

 Third step: get a new piece of
paper and draw the next frame

* Repeat until finished
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®

Basic Loop

Pen & Paper Animation:

e First step: get together
materials (pens, paper, paints,
etc.)

 Second step: draw a frame on
first piece of paper

 Third step: get a new piece of
paper and draw the next frame

* Repeat until finished

Processing:

First step: Processing looks at
variables and their initial values

Second step: Processing runs
through certain code from top
to bottom

Third step: Processing goes
back up to the top of that code
and runs again

Repeat until user closes
program
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®©

Basic Loop

Processing:

First step: Processing looks at
variables and their initial values

Second step: Processing runs
through certain code from top
to bottom

Third step: Processing goes
back up to the top of that code
and runs again

— setup

draw
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Basic Sketch

OO0 BEHnO

skesch_julléb §

void setup() {

¥
void draw() ﬂ

Where you set

initial values.

Where you
write
Instructions to
be repeatedly

executed.
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)
Basic Sketch

°° nnn [ sTAnOARD |

sketch_jull7a § s
void setup() {
println("Hello™); » Runs first thing--but just once.
¥
d draw() { A
print nC"1"); Goes top to bottom, then
printl n("2"); > loops back up to top.
rintln("3");
println("4");
1 i

Evidence: “Hello” is printed
> once, then Processing prints
1, 2, 3, 4 over and over
again.




How would we arrange the following code so that Processing would add 1 to xPos every
frame, and draw the ellipse at that new position?

What would go in setup, and what would go in draw?

OO0 BBAaMO

sketch_jull6d § -
1nt xPos;
xPos = 5;

xPos += 1;

ellipse(xPos, 30, 10, 35);

94



OO0 BHHAO

sketch_jull6¢ §

int xPos;

vold setup() {

}

xPos = 5;

void draw() {

}

xPos += 1;
ellipse(xPos, 30, 10, 35);

xPos begins at 5, so we put that in
setup.

Since we want to repeatedly add 1
to xPos, we put it in draw--that way,
that code is run every frame.

95



Resulting Questions

N / ;




OO0 DHEAO

sketch_jull6c §

1nt xPos;

void setup() {
xPos = 5;

}

void draw() {

xPos += 1;

ellipse(xPos, 30, 10, 35);
}

Why do we define xPos (”int xPos”)

outside of setup?

Why do we get those weird black lines?

e O N sketc...
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Basic Sketch

OO0 BBAO

sketch_jul16a § *
. o , int xPos;
e Background function ‘paints

over everything that was drawn void setup() {

_ xPos = 5;
previously }
° \Ql-d» mﬂ‘@d-
AII.ows you to create actgal - background(ZSSZ}
animations/sense of motion o L
el lipse(xPos, 30, 10, 35);
}

® O O sketc...

)
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©)

Scope

In real life:

e Parents may have a bank
account and can drive cars

e Children may have
allowances

e Parents can affect the child’s
allowance, but the children
can't affect the parent’s
bank account or driving
privileges

Chilo

Has weekly allowance

Parent

Has bank account

Can drive a car
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Scope

In programming (generally):

Stuff inside a set of brackets
can:

Create own variables

Interact with variables
created outside brackets

Stuff outside brackets can’t
affect variables created
inside brackets

Outside of
Brackets

Has variables

Inside of
Brackets

Has variables
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®©
Scope

OO0 BEED —
skeich Jellta § *
/oid setup() {

int xPos = 5;
}

i draw() {
background(255);
xPos += 1;

ellipse(xPos, 30, 10, 35);
}

7

xPos is defined within
setup’s brackets, meaning
nothing outside setup can
use it

OO0 BEEaN Eaos

sketch julléc § -

xPos;

void setup() {
xPos = 5;
}
1d draw() {
xPos += 1;
ll1pse(xPos, 30, 10, 35);
}

_
v

xPos is defined outside of

setup and draw, so both of

them can access and affect
xPos
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What parts of the code can access
myNumber? myFloat? myString?

OO0 BEE

sketch_jull6a § -
1nt myNumber;

void setup() {
float myFloat;

}

void draw() { |
String myString;
}
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o0 MBanO Global variable

sketch_jul16a § »
1nt myNumber;

vold setup() =t » | ocal variable
float myFloat;

}

void draw() { ,
String myString: » Local variable

}
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®©
Special Variables

e There are certain Name Use
variable.s where . Current
Processing keeps x-position of the mouse
track of thelvalues for ouseY Current y-position of the
us--we don’t have to Mnouse
set them —
X-position of the mouse one
pmouseX
frame ago
Y-position of the mouse one
pmouseY
frame ago
width Width |n.p|xels of the
window
height Height in pixels of the
window

(these are just a few!)
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Can you write code so that Processing draws a
circle of width=10 and height=10 at the x and y
position of the mouse every frame!

Hint: the command for an éellipse is
ellipse(x-position, y-position, width, height);
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OO0 NBAO

sketch_jull6a §

vold setup() {

¥

void draw() { 6 O O sketc...
ellipse(mouseX, mouseY, 10, 10);

¥

If you wanted to get fancy, you could
add in a background() command to

draw(). Can you guess what that would
do?

110
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Simple Drawing App

In Processing, a line has two
properties:

® A starting point (x1, y1)

® An ending point (x2, y2)

112



®©
Simple Drawing App

In a wiggly line, the same idea holds. The
line joining each point is made up of:

® A starting point (x, y)
e An ending point (x, y)

The only difference: the ending point of
one part of the line becomes the starting
point for the next part of the line.

113



Say our mouse started at the bottom-left point
and is now at the upper-left point. Which
Processing variables would describe each point?
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What would happen if, every frame, we
drew a line between where the mouse was
last frame, and where the mouse is now?

Can you write this code?
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OO0 BHEAX

sketch_jullba §

void setup() £

¥

vold draw() ﬂ
line(pmouseX, pmouseY, mouseX, mouseY);

¥

O O M sketc...

g
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®

Conditionals

* A conditional statement is a piece of code that only
runs in certain cases/depending on certain conditions

* £.g.: you must be of a certain height to ride a
rollercoaster--it you're less than that height, you can't

ride It

119



®

Conditionals

It your height > the minimum height => you can ride

Otherwise, you won't be able to ride it
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Conditionals

If-statement

if (varl > var2) 4
println("varl i1s greater than var2");

¥

If-Else Statement

1t Qvarl > var2) {
println("varl is greater than var2");

¥ else @

println("varl 1s not greater than var2");

}

Condition that needs to be met for
bracketed code to execute.

Resulting action if condition is met.
Open and closed brackets indicate to

computer what is actually part of the

conditional statement.

Condition that needs to be met for

bracketed code to execute.
Resulting action if condition is met.
If the condition is not met...

The resulting action if the condition is

not met.
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Comparators

Operator

Use

Examples

Greater than (>)

Checking to see if something is
larger than something else

if (myAge > 25) {
canRentCar = true;

}

Less than (<)

Checking to see if something is
smaller than something else

if (myAge < 25) {
canRentCar = false;

}

Greater than or equal to

(>=)

Checking to see if something is
larger than or equal to
something else

if (myAge >= 21) {
canEnterBar = true;

}

Less than or equal to (<=)

Checking to see if something is
smaller than or equal to
something else

if (myAge <= 20) {
canEnterBar = false;

}
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®

Comparators

Operator Use Examples
Checking to see if if (age == 16) {
Double-equals (== something equals sweet_sixteen = true;
something else )

Seeing if something is not |f (happy 1= true) {

Not-equals (!=) the case }mood = “bad”;
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Can you write the following
code?

't the mouse is less than haltway
across the sketch, make the
background red. Otherwise, make
the background blue.



If the mouse is less than halfway across the sketch, make the background red.
Otherwise, make the background blue.

OO0 BBRaO

sketch_jul17a § »
void setup() {

» Nothing needs to be in setup.

¥
» \We want this test to be run every frame.

. raw
VQI d dra ‘(> { » Default sketch size is 100, so 50 is the midpoint.

1f (mouseX < 50) { . . o

background (255 , 0 ’ 0) : » Resulting action goes inside brackets.

} else { » Otherwise...

}bac kground(@, @, 255); »A different action occurs.
¥
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®

Images and Fonts

* Remember our earlier datatypes? (int, float, etc.)
® There are two more fun datatypes:
* PImage (image)

e PFont (font)
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®

Images and Fonts

e You can declare image and font variables using
these datatypes

* These datatypes also have functions--different
actions they can perform on themselves

Plmage Pfont
® The ability to load an image. ® The ability to load a font.
® The ability to resize an image. ® The ability to resize that font.

® The ability to draw that

. ® The ability to write stuff in that
image.

font.
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®

Images and Fonts

Step

Purpose

Sample Code

Defining the image

Telling Processing to set
aside memory space to hold
an image

Plmage p;

Loading the image

Telling Processing the
filename of this image so it
can find and load it into that

space

p = loadlmage(“pic.png”);

Drawing the image

Telling Processing to draw
that image at a given
location, via the ‘image’
method

image(p, xPos, yPos);

129



®

Images and Fonts

Step

Purpose

Sample Code

Defining the font

Telling Processing to set aside
memory space to hold a font

PFont f;

Creating the font

Picking a font and converting it
to a form Processing can use

N/A--see next slide

Loading the font

Telling Processing the filename of
this font so it can find and load it
into that space

f = loadFont(”Arial.viw");

Using the font

Telling Processing to make all
subsequent text this font at this
size

textFont(f, 32);

Writing stuff

Actually writing things in that font

text(“"Whatever!”);
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Loading Fonts

e nn Create Font

Tools A
- Use this 1ol to create bitmap fonts for your program.

Create Font... Select a font and size, and ciick "OK" 1o generate the font.

Color Selector It will be added to the data folder of the current sketch.

Archive Sketch Serl 0
Fix Encoding & Reload | SansSerif
4 Monospaced
Dialog
Dialoginput
ACaslonPro-Bold
ACaslonPro-Boldalic
ACaslonPro-Italic
ACaslonPro-Regular
ACaslonPro-Semibold
ACaslonPro-Semibolditalic y
AGaramondPro-Bold v

Forsaking monastic f

Size: 48 ¥ Smooth ( Characters... )

Filename: ASerif-48  viw

»  Choose font.

( Cancel )€ OK )

» Choose size.

»  Filename for loadFont();

»  Saves font in data folder.
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Images and Fonts

e Outside data, like images and fonts, are always
stored in the ‘data’ folder of that sketch

* |[f you don't see one, just make it

% sketch_jull7a 3 (] data X

— sketch_jull7a.pde
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Try downloading an image and drawing it in
a sketch (at whatever location you like).

Hint: put the file in your ‘data’ folder. Define it outside of setup()
and draw(), and load the image in setup().

(Do you know why we would load it in setup rather than draw()?)
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OO0 BHHO STANOHD

sketch_jull7a § N
PImage corgtl;
e 0 sketch_jul17a
vold setup() {
s1ze(500, 500);
corgl = loadImage("corgi.jpg");
ky

vO1ld drgﬁ() {
wmage(corgl, 100, 200);
¥

134



Try creating a font and using it in a sketch.

Hint: to write text with a font, use this command at the end:
text(“text”, xPos, yPos);
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0O BEQm —

sketch_juil7a § N

f;

' - () { 8.0 sketch_jull7a
s1ze(500, 500);
f = loadFont("ComicSansMS-48.viw");

¥

irawC) {
t(f, 48);

xt("Everybody loves Comic Sans!"”, @, 50);
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Escape Characters

To force a new line/return, use \n.

e o 2 W TV Y N ——

i pQ {
1ze(500, 500);
f = loadFont("ComicSansMS-48.viw");

Iravw() {
nt(f, 48); .
xt("Everybody loves  \nfomic Sans!", 0, 50);

_
.
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Colors

Try coloring the text you just wrote by using a
fill() command.
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00 DEQm

sietch_jull7a § -
f3
VYo Vs D— sketch jul17a — -
/oid setupQ) { e 1.1
s12e(500, 500); JUSf klddlng.
f = loadFont("Futura-Medium-48.viw");

¥

/oid draw() {
kmefn(F, 48);
f£i11¢2ss, 0, @)

ext("Just kidding.", @, 50);
h
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Try the following exercises:

Write a sketch such that an image is drawn at the current location
of the mouse.

Write a sketch such that when the mouse is on the left-hand side of
the screen, text says ‘left’, and when it is on on the right-hand side
of the screen, text says ‘right.’

Hint: both require use of background() in draw to look right.
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(e Joje]s]s e

sketch _jull7a § ot

f3

] () { e n sketch_jull7a
22(500, 500):

f = ] ("Futura-Medium-48.viw"); nght!
}
() {

1(9);
(f, 48);

(mouseX <= 250) {
«t("Left!”, 100, 50);
¥ {
«t("Right!", 100, 50);
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Image Mode
sketch_ju -l::);
; 0 {
ze(500, 500);
}p = loadImage("corgi.jpg");
e By default, an image’s  dran®) §
Jround(@);

X and y position are in

.mage(p, mouseX, mouseY);

} 0 sketch_jul 17a

the upper-left-hand

corner
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®©

Image Mode

oid setup() {
126(500, 500);

p = loadImage("corgi.ipg™);

® You can use oid draw) {
imageMode(CENTER) to e

Mode(CENTER); 80 sketch_jull7a

mOve the X aﬂd y tO the ) LMag (p, mouseX, mouseyY

center
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Randomness

 Useful for making things unpredictable!
* Takes either one or two parameters:
e random(5) returns a number from 0->just under 5

e random(3, 5) returns a number between 3->just
under 5
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Try drawing an ellipse at a random x-position between

10 and 90, and a random y-position between 10 and
0.

Do this in setup(). Now try it in draw(). Why the difference?
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OO0 BHEAO

sketch_jull8a § -

void setup(Q {
}

void draw() {
ellipseCrandom(10@, 99), random(10, 20), 40, 40);
}

® O O sketc...

/
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Distance

Collision: when one point is less than a certain
distance from another point.
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Have these circles collided yet?

150



How about now?
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{ : } The Code Liberation Foundation

Distance

e |f the distance between the center-points of the circles is
less than or equal to the sum of their radii, they have

collided!

e (Get distance with dist(x1, y1 x2, y2)
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{ : } The Code Liberation Foundation

Distance

e |f the distance between the center-points of the circles is
less than or equal to the sum of their radii, they have
collided!

e (Get distance with dist(x1, y1 x2, y2)
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