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Quiz 1




Assignment 2 2|5

+ Short presentation
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+ background(), stroke(), fill()
+ 0~ 255
static mode, active mode

+ setup( )2t draw()
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OlE{2HM (interaction)




OfA ZHE 718 7]

+ ZZNAN2 012 HEE 7S £ S

+ mouseX: Sxle| Of

2A X
+ mouseY: SiXie| OIR_RA Y ZHH
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+ ALY

rect (mouseX, mouseY, 50, 50);
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L =Hi{E (Double Buffering)

+ J2le oA JE|L?

+ processing is a procedural language — line by line?

+ Of 2T o 24 AdansE A3TI0| 22ICHH OftH

background () &0l Q|iM StHO| X|Q|X|7| CfZ0f| 72hust
ol HFAHS}
E(fIIC (e”ng)ol = O% Double Buffering
. BHUS YXIBT| QA | rom "
EEJ HEIOI32|' [[HE E—I% § E—l%)l graphics——»i,
Image Screen
O|E|_|' 7||:|£|| ; Al—g%ﬂF Back Bufter Primaty Surtace
+ CiEHHY: =OX e siEe (2% a I A
0j2| 28lS Ot 22l = Ho|= -
sjoiof sheof J2lg eljo|= e
Back Buthtar Prmary Surtace
3t e

+ draw() e 7|20 2 EHIEIS J|2.




OfA ZEE 2121 22|7]

+ S2| ey =28 - 2telaE|7| 0] A= &

Adobe Photoshop Line Tool

+ I2MAOIA mouseX2F mouseYE line() &2}
st AFEs10{ 2|7

. ofEA?
— MX ORAE HO] o HY| ES 7|Sotl, OIRAE SE0NM
SR X EE J|E6t £, 1 £ ZEE line &2 A,

— line(oldX, oldY, newX, newY);




Op2A ZpE= cfel 2o

+ ZEMA2 draw() 22| O|F A{O|20||M OFRA ZOIE 7} Q)
HX[E HSstd U2
+ pmouseX: O|X draw() AFO|Z20|A Q| y Xt
+ pmouseY: O|™ draw() &= AIO|20|M2| y Xt

-~ A —e
20 75 50

! i I
I 1

=
25 4 /

S0 vt

ol R

MOoUsSEX = 20 P  DMOUSEX = 20

nousey = 50 » pr.z{use‘;/ =50 ?’ P oUsStY =

DVOUSEX =

MOUSEX = F+5 WOUSEX = 50
MOUSLY = 25 nmousey = 90
1st times 2nd time 2rd ties
throuon draw () throuah draw() throuoh draw()




Lab: Line Drawing
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+ OIRAL F|HE 2 BIEA| draw() =7t U WO|TH 2=

+ mousePressed(): Or2A HEOQ| FE= &/t OHIEV} 5
S=10f S 84 Ljo] R AlalE.
+ mouseButton Hy AFECE RIFQIX| LERQIX| & = RUF
+ keyPressed(): 7|HEOC| =RIS W shiE gt LIS =T}
A3 g,
+ key, keyCode =2 Offtl H{EQIX| & £ QIS

+ mouseReleased( ), mouseDragged( ), keyReleased() s

7|2 E2 OFRA R0 ot ef-50| EX
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2. 2= (Variables)




iz~ (variable)2t?
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Bi2~0] EfQl(type)O|2t?

+

+
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H

(declare)sliOF &t.
2t2to| EfRl2 H|22|0| ™aliXl 37|17t /UL,

=X 22 CHZ29| M7HX| EtRI0] X4

+ Integer: 1, 0, 29354, -383... (¥/22|) =Xt

£|0] RIS, C|O|E 2] HEfO| A Eri= =St

= MYEl= HI0|E 2| HEHO| ) Chfet EfR0] &

+ Float (Floating Point): 0.12, 3.45, 0.0, -291.332...

+ Character: a, B, e, %, #,1,2... BE 2%}



H19| ElRi(type)

+ Integer Types
+ byte: A very small number (-127 to +128)
+ short: A small number (-32768 to +32767)

+ 1int: A large number (-2,147,483,648 to
+2,147,483,647)

+ long: A huge number
+ Floating Point Types
+ float: A huge number with decimal places
+ double: Much more precise, for heavy math
+ Other Types
+ boolean: true or false

+ char: One symbol in single quotes ‘a’



2| EfR(type) B 37|

+ Integer Types

* byte: = oyte

+ short:

. int:

+ long:
+ Floating Point Types

+ float:

+ double:
+ Other Types

+ boolean: W it

+ char; :



+ red(), green(), blue(), hue(), saturation( ), brightness( )

color c1 = color(204, 153, 0);
color c2 = # FFCCO00:;

. EXjIS Bt XRY. YIHSES AS.

+ CHE EfQd} =] “AH|70]7| =0l ® =Xt tiEAtZ 4

String myString = “Hello!";

21



Pong Game

- Scores (player 1 & 2)

- Paddle locations (player 1 & 2)
- Ball location

- Net location

- Screen Size
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s H-Col RIS AG)] =7 ey
LRt colnt =-50;
+ tH=,0[ MOl 20| =72}
Tl c oxints
count = 50;
+ =7|2} IFHOl|A A LHSEALE, 048] HEF
int max = 100;

int count = max—-min;
Yo Va s vars= 0




+ 0Of|2F0f(reserved keyword)= AFEsHA =
+ mouseX, pmouseY, 1nt, size...
+ AEXE AR A (LRIALE OF)
s ocounti(o): “Count e
v = CHO| O|AMY W) SRHAY EHOs CHERIE (ZHIARS OF)

+ currentTime (o), currenttime(x)

¢ B0 LIS S TS 4 YU EHO{o] ABSHE 20| E3

-
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+ 1imageScale = 1.5; (o), happyEvening = 253; (x)




+ Type name (optional initialization) ;

int count
char letter
double d
boolean happ
float x
float vy;
float z = x %

< 1 1

0; //
‘a'; //
132.32; //
= false; //
4.0; //

//

y + 15.0; //

Declare
Declare
Declare
Declare
Declare
Declare
Declare

an int , initialized to 0

d
d
d
d
d

a

char, initialized to 'a’
double, initialized to 132.32
boolean, initialized to false
float, initialized to 4.0
float (no assignment)

float, initialize it to

// x times y plus 15.0.

+ After declaration Assignments:

count 1;

letter = ‘b’;
happy = true;
y = X + 5.2;

// Assign the value of x plus 5.2




= EELENS &
(1} Int coupt = a':
(L) chapr letten = O
(X) double deposit = "Fred";
(X) boolean happy =
(0) Float feelb =.6:
(X) int inches = feet x 12;
(X) long giant = feet x 3.0;
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+ M AE L BREOAMA ALE 7HS3ICL.
+ 22 oloj| MOIEl HaE 1 22 Lo et AR}
(K| 4= - |ocal variables)
+ =29| 7 Hio| M M=l He= D= SR =
AE7HSSIL) (HY9/# 4 - global variables)
int a;
void sampleFunction() {
int b;
b = a + 1;
= b + 1;
}
a = 3;
b =4; // < error
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+ 49| 0f|H|E 0|Eot0] R0| 2=|0|= CHAl, 7|7} Mol
Z HlR0| HX}

+ CHS Ml 7He| 45 AFR
circleSize, circleX, circleY
+ 20| HKX|= == ZAGH|E7]




Call to circleX circleY
draw()
1 0.0 0.0

2 0.5 0.5
3 1.0 1.0
10 4.5 4.5
30 14.5 14.5
100 49.5 49.5
200 99.5 99.5

of
LIt

T

H=0| 242 HE

50.0 100.0
50.5 99.5
51.0 99.0
54.5 95.5
64.5 85.5
99.5 50.5
149.5 0.5

A O Led

O| AR

float circleX = 0;
float circleY = 0;
float circleW = 50;
float circleH = 100;

float circleStroke = 255;
float circleFill = 0;

float backgroundColor = 255;
float change = 0.5;

void setup() {
size(200, 200);
smooth();

}

void draw() {
// Draw the background and the ellipse
background(backgroundColor);
stroke(circleStroke);
fill(circleFill);

ellipse(circleX,circleY,circleW,circleH);

// Change the values of all variables

circleX = circleX + change;
circleY = circleY + change;
circleW = circleW + change;
circleH = circleH - change;

circleStroke = circleStroke - change;
circleFill = circleFill + change;
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+ AAHIO| 7|EC 2 H|Zot= He

BEE . o

+ mouseX, mouseY, pmouseX and pmouseY

+ width: Width (in pixels) of sketch window

+ height: Height (in pixels) of sketch window

+ frameCount: Number of frames processed

+ frameRate: Rate (per sec.) that frames are processed
+ screen.height, screen.width: Entire screen

+ key: Most recent key pressed on keyboard

+ keyCode: Numeric code for which key pressed

+ mousePressed: True or false (pressed or not?)

+ mouseButton: Which button (left, right, center)
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+ text() &OtoE JHs

+ A|AHIOICECH2A| BAE =2 S

textSize(32);
text("word", 10, 30);




Lab: A|AE] 0| ALE.

+ AAE H2f OJHIES AtE5t

+ OFRA FHA f|X|0l| ZoogE HEA

+ frameCountOf| 2} H|F=2[2| HStA

+ ORA7E =E|H =8l MZ=

LR

+ F|HEY =c|H 2tHo| 7|12 &




XtE7{|2| ti2t (Translate)

H4

+ 7|Z=9| gHH: OrRA9| 2|X|0] (mouseX, mouseY)d|
e
— H

R
Uz
ol
—_—
alll
o
Al
|
ge,
O
e
<
o
—=
o
Pl

+ pushMatrix() 2 SiIxi ZtEHE
Z JHLO] CHA| O™ ZfEA| = S etCt.

+ rotate( )= O|&0l0] ZtHEAIZ 2[TAIZ 5= UL,



+ L34t €2 =ME IS
+ Pfonte| ZHAN|E MAHSZ MO
+ setup()&tz LHOA] createFont() &2 ZE 22
+ textFont() &4+ ZEQ AIO|XE 2213
+ textAlign() &= A8 2& X|H
s fill() B2 A2 XY

+ text() &2 2K EA




+ HHZA| XEHO| O
. CIST 22 2ME 1

ENES=RIE

=yl

+ Tools > Create Font 0|70l M ZE 522} 7

+ o2 ZEE A28 AL Character... HES =2{A Latin, Hangul
Compatibility, Hangul Syllables M| 7X|£ #|35HE

+ VIWIEHS 7(det

+ 2EA|ZI0] 4 XO|AM 27 AQE|T viw IHUO| dataZH o] A=

+ setup( )=~ LIOI[A loadFont

)
+ Ct2 IM™L createFont() A2 5

!




Lt~(random number) ££

+ “Variety is the spice of life!”
+ random() &t
+ return?| AI2 2 float

+ Syntax

random(high)
random( low, high)

+ Example

random(10,200);
background(random(@,255), random(@,255), random(@,255));




Lab: Random Art

+ AO|=Z random SHA|

+ M= random st




Lab: Screen Saver

+ random &2 AIE60] L3 &2 JElE2 2l &
= S

=S APMSIA|,

e B |
+ RGB, Transparency 25 random Z22 X|&H& A

+ 219| 2IX|, 27|= P& random 22 X|HE A
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+

+ year(), month(), day(), hour(), minute

S

[oF
—

M B 2 A=, 2= B9 Bir s
0,

second()

2015 /10 /5

08:41:12

41



Z71= (Conditionals)




Boolean Expression

+ F/AR == 0/0[L{Q’E TBL= 8

o

+ 15 = 20 ELC} AL} — false

+ 5 =52} ZLC} - true
+ 32 = 33 HLC} &AL ZTCF— true

. =2 AHREOR 221 2RO k2| 1XE

T o P TENE
AL e,

A B Output A B Output

0 0 0 0 0 0

0 1 0 0 1 1

1 0 0 1 0 1

1 1 1 1 1 1
AND table OR table




Boolean Comparison Operators

+ Similar to Algebra

+ > greater than

4

+

*

+

4

< |ess than

>= greater than or equal to

<= less than or equal to

== equality (equal to)

+ Note: ‘=’ is the ‘assignment’ operator: x = 5;

inequality (not equal to)

+ Logical Operator
+ & AND

4

OR

44



if 21} boolean

+ T} 707l ZAZ0| E(true)Ol2tE A3, TYX| gfo

+ 1f (Boolean Expression) {

// execute this line:
} 0 true

false

+ Example

v qf (o =2125)
background(x);

}



Lab: if =

+ Lh5= Y=oll s 2X}

void setup() A
size (200, 200);
smooth():

}

void draw() {
background(0) ;
if (mouseX > width/2) {
fill(255);
rect(0, 0, width/2, height);
¥
+

8 OC

Labl




Eole| £71: if...else

+ XS0l MAIE if 29| 22 THESHX| b= AL (false)

LS —
elseE AIEsHM false 271 4 AsE EH2 He

+ if (boolean expression) A

// execute this line #1:;
Y clse |

// execute this line #2:

}

true

false
false
action

47




+ draw() == LHO|| mousePressed

+ if(mousePressed) { }

+ mousePressed &t+E 0|23t O|HIES

+ void mousePressed() {}
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Lab: if...else clause

+ Lh5= Y=ot el 2X}

void setup() A
size (200, 200);
smooth();
background(255) ;

}

void draw() A
if (mouseX > width/2) {
background(255);
} else {
background(0) ;
I3

}




L7l O|Are] =Z: if...else if...else

v Z7Z 0f2] 7 HEHOF & 1, else if 2 AFBEITH.

| F—

+ if (boolean expression) {

// execute this line #1;

} else if (bool exp.) { 0 true
1/ execute this Ltine #2: @ ..

} else if (bool exp.) {

E N
// execute this line #3: -
} else {

// execute this line #4; m




Lab: if...else If...else clause

2IE|7t =212 Ui OfCt B ZA40] HiE

+ JE2M AA| Grey(1/3), Black(2/3), White(3/3)2 2 X|&

+ SlE: width & AIE




Pop Quiz 1

+ Ct32| A7 =5d UWE27

if (x > 50) {
println(x + " is greater than
50!");

} else if (x > 25) {

println(x + " is greater than
251") ;

} else {
println(x + " is 25 or
less! ") ;

output: 19 IS greater than 50!

int x = 75;

if (x > 25) {
println(x + " is greater
than 25!");

} else if (x > 50) {

println(x + " is greater
than 50!") ;
} else {

println(x + " is 25 or

less!") ;

output: /9 IS greater than 25!

E———



Pop Quiz 2

| s

+ 039 ZLVt &5 82

int x = 5;

println("x is now:

if (x == 5) {

println("x is now:

D

"+ X);

"+ X);

ourpuT: XIS NOW:5

X is now: 5

f)

int x = 5;

println("x is now: " + X);
if (x == 5) {
X = 6;
} else if (x == 6) {
X = 5;
}
println("x is now: " + X);

ouTpuT: X IS NOW: 5

X IS now: 6




Logical Operators: AND

+ 320 o2t ZUES 5l 0|4 “RE”
A B Output
DHEA|HO} Bt AL US. O B oo T
Logical Operator ANDE At 0 | 1 0
1 0 0
+ AAND B: = AQl B7| 25 BI=56HE 1 1

int age = 21; int age = 21;
int permit = 1; int permit= 1;
if (age >= 20) if (age >= 20 && permit == 1)
if (permit == 1) print("0OK to Drive");
print("0K to Drive"); else
else print("Ride the bus");

print("Ride the bus");

S —— ———

else compound condition

print("Ride the bus");

A— e ———————

Nested ifs




Logical Operators: OR

¢ S SN0l s s el [
. A B Output
o= EICIH, OR & AIE o | o 0
+ AOR B: 71 A%} B & siLtgtojztz gt 11—
Z5t= 42 - ZRMANMEANIBRE [ 1]
Eéd OR table

int age = 21;
int permit = 1;

if (age >= 20 || (age >= 20 && permit == 1))
print("0K to Dpjive");

else

print("Ride

239 A2 E AND AKX}
OR GLAE HOIM & == UL
=M= ()71 HA.




Lab: 85 X{c| Z= 17

7

+ Cigo| X271 BHSste RIS BHEAIR,

J

+ logical operator £ 0|83l =712 A&
+ A:90-100

+ B: 80-89.9999

+ C:70-79.9999

float grade = random(0,100) ;

+ D: 60-69.9999 if () |

println("Assign letter grade A.");
+ F: below 60 } else if ( ) A

println ( ) ;

L — "




Lab: if...else example

+ Lt5= §i=iotd allol 2t

B |

float r = 150;
float g = 0;
float b = 0;

void setup() {
size(200,200);
}

void draw() {

// varilables

background(r,qg,b);

stroke(255);
line(width/2,

//
0, width/2,

if (mouseX > width/2) //

r=r + 1;
else

//
//
//
//

//

Line down center
height);

If right
more red

Else left
less red

Range Check r

Range Check r




Lab: constrain()

+ Lh5= Y=ot el 2X}

float r =
float g =
float b =

150; // variables
0;
0;

void setup() {
size(200,200);

}

void draw() {
background(r,g,b);
stroke(255); // Line down center
line(width/2, 0, width/2, height);

if (mouseX > width/2) // If right

r=r
else
r=r

+ 1; // more red
// Else left
- 1; // less red

r = constrain(r, 0, 255);




boolean Big

+ A 55t “driving” OlA|= CFS2f 20| Y13 715
int age = 21; int age = 21;
int permit = 1; boolean permit = true;

if (age >= 20 && permit == 1) if (age >= 20 && permit == true)
print("0OK to Drive"); print("OK to Drive");

else else
print("Ride the bus"); print("Ride the bus");
+ boolean Y= 42 0f|/OIL| 2 HENZ X ZEret,
+ boolean b = true;

+ println(b):
s printlnttb):

+ boolean H14= on/off AQIX| HE AR 7t
+ switch = false: // =7|32Z switch 30| off2 X|A

+ switch = true: //OH A2 +=3lst = switch 2= on
o=z XN




Lab: Pong Game! - bouncing ball

+ 20| &o| QF B piLtY E|S0lQL ZRIUS OIS

s
v EIEO= Of=ix — X

o
1o
o
fun
y

8 O O  Lab6

+ goBack O|2}= boolean XI=
goBack 0| false ™ QEZO
true ™ IZOZ 0|S51A| StC

saaill]
Q
©)
vy
0
O
Q
D




Lab: Switch Button 2 2+50{ HX}.

oHol| == St I,

H i ZAHO| EHotC}
MO| white2 5111

A0 black2 2 8Tt (toggle button)

+ button O|2t= boolean HH4-E A25}0] SXl H{EQ| AE

+ mousePressed() &+E AIE5I0{ HE 2212 ZX|
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+ O}O|Z= QoMo 2 ATE - JfaE

+ O§ZIEA| OIO|2 Z2°| bouncing £1t = S27I&E

+ 7[00 2 oe| SAO| M E T OffL |0]|C]H= EIRE AT
Azt A BEN E=C}

+ Disney - 1271X[2| of|L|H[O|M &&= Bt&F

+ “lllusion Of Life” by Frank Thomas & Ollie Johnston
(pp.47-69)

+ http://en.wikipedia.org/wiki/
12 basic principles of animation



http://en.wikipedia.org/wiki/12_basic_principles_of_animation

32 Ji4E0| M8

+ M oo S= S210]7] ?l8h Cig2t 20| 23

+ XPos = xPos + 1 — xPos: ¥X|, 1: £

,
o
Oal
I
10
e
+

>
H‘|

+ O]l oMz s&5=23. 7710




+ Nature of Code &f=

+ http://natureofcode.com

+ 2ciRloN F2E S & US

+ SAY &d 2f0[Ee{E| 0|

+ https://processing.org/reference/libraries/



http://natureofcode.com
https://processing.org/reference/libraries/

Lab: 715 & 7HX|11 20{X|= A

float x = 100; // x location of square
float y = 0; // y location of square
float speed = @; // speed of square

float gravity = 0.1; — 72 B4~ ® OO Lab8

Ui
o

?
)

void setup() {

size(200,200);
1 |

void draw() {
background(255);

// Display the square
fill(o);
noStroke();

rectMode (CENTER) ;
rect(x, y, 10, 10);

y =y + speed; = R+SBE (S52S)
speed = speed + gravity; — ST

// If square reaches the bottom
// Reverse speed
if (y > height) {
speed = speed * -0.95; « &=LE HI{Z = HICHEISF © 2 0| =5}
) ; 7 Bich. -1ECH B $2 Et2{o] F0iE.
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Assignment 3: QIE{2HE|H OIE

+ H|E “[gt: 2015-10-11 10:00pm

+ T2 M|A 0559 Archive Sketch... (.zip 22 2/=517))
7|52 0|25l0{ “shH zip”=Z A=5H0] NS

+ 0f: 2014-31378.zip

o Zol AFRHE £RIZ AIEE £ 202, AREA XM




Questions?




