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Sz Ae} ZHH| (Classes and Objects)




Object Oriented Programming (OOP)
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Object Oriented Programming (OOP)
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ArSAHE I 24}

+ OEf77HX] B2 L= XpsAE 12|7| flsiM=...

+ Global Variables M?19 2 X}Zxte| &M X|H
+ Color: carColor

vorlocations earX;  icaly

+ Speed: carSpeed

+ setup() OIM =7(Zf AH
+carColori="7
AN Cal =T

+ carSpeed = ?
+ draw() O =MZ HSIA|Z|0 iteration 244

+ fill background
+ display car at given location with given color (function AF2& £~k)

+ Increment car location based on speed

‘00



ArSAHE I 24}

+ XtSAH7L ottf O &f0[2fH?

+ Global Variables M21© 2 XtSxte| &M X|H
+ Color: carColorl, carColor2... or carColor|]

v+ location:carkl, car¥l: carX2 - GarYZ. .: or canXll
+ Speed: carSpeedl, carSpeed2... or carSpeed|]

+ setup() Of|A =7[2F AF
+  MRAE O H=2| S =7Ist 5L,

+ B2 MOE grrayQ| 7/2 X7|st.

+ draw() OlX 5-4= HetA[Z| iteration S
+ fill background
+ BE= XIE loop & Sl L2 &Y 2
+ display car at given location with given color (function AtEE +k)

+ increment car location based on speed

‘(O



+ =AE gt Crefet Sdut of=E MZ (Of: t2=X)

+ http://www.processing.org/reference/String.htmil

+ SEringashples
String str2;
strl.toLowerCase();
str2.toUpperCase();

+ OEVHX 2 XSAE Bt M XiSKE 2efAE BEH
LE=all 0] NfE The
+ Car carl;
Car car?2;

car2.move():
carl.color(128,23,342):



http://www.processing.org/reference/String.html

% class ClassName {
class_variablel; 2M or 0|O|E]
class_variable?2; instance variable

ClassName() {

initialize class_varilablel;
initialize class_variable2; setup ()<l 2ist
I
classFunction() {
E

11




Lab: X}sX SEi2

+ Step 1-1: Car class It X%
+ Processing0iM &fet 0Ql =TS HE
(ObjectExample)
+ SHHHEE SE1, New Tab = MEHSIH| 0|22 Car = X|H.

Q © sketch_151019c | Processing 3.0

New Tab
Rename
Delete ¢ 3#ED

Previous Tab \C¥#«
Next Tab NH—

sketch_151019c

T #N

+ File -> Save = ™H| Z2HEZS ObjectExampleZ A& .
+ ObjectExample.pde 2f Car.pde 7} Z2 2 (ObjectExample)ol K& &.



Lab: XISkt S22

+ Step 1-2: Car.pde IS 11 L}

1j0

class Car H
// 1nstance varilables

// constructor
Car() {

// class functions

Ol
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Lab: XISk} Sl

+ Step 2: Car Eef|AS| £M2 MA.

variables)

class Car A
// 1nstance variables
color c;
float xpos;
float ypos;
float xspeed;

// constrictor
Gart) +

(declare instance

14



Lab: XISkt S22

+ Step 3: Constructor 2 (H+=2

class Car H
// 1nstance varilables

L/ constrlictor
Car() {
c = color(1l75);
xpos = width/2;
ypos = height/2;
xspeed = 1;

}

as
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Lab: XISkt S22

+ Step 4: S2fA B(O|AS) B

// class functions
void display() {
rectMode (CENTER) ;
stroke(0);
fill(c);
rect(xpos, ypos, 20, 10);

I

void move() {
Xpos = Xpos + Xxspeed;
if (xpos > width) {
Xpos = 0;
}
}



Lab: XISkt S22

+ Step 5: el =74 =i

Car myCar;

void setup() A
size(200, 200);
myCar = new Car();

+

void draw() A
background(255);
myCar.move();
myCar.display();

s

sketch_151018b
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Lab: XISt S22 21
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+ Step 1: O] 2X|E sl Zs17]| Il LS €2
constructor £ stLt O Bt=0{ F7t6l| EX}

Car(color cl, float xp, float yp, int sp) {

¢ = cl-
XposS = Xp;
ypos = yp,;

xspeed = sp;



Lab: XISt S22 21

+ Step 2: ObjectExampletd = CtS1t 20|

Car myCarl;
Car myCar2;

void setup() {
size (200, 200);
myCarl = new Car(color(255,0,0), 0, 100, 1);
myCar2 = new Car(color(0,0,255), 0, 50, 2);
I

void draw() {
background(255);
myCarl.move();
myCarl.display();
myCar2.move();
myCar2.display();



Lab: XISt S22 21

+ Step 3: Mt £ 2[X[7} CHE XI= StLt O 76l 2AL,

O sketch_151019b



Arrays (HIZ)




Array Is a collection

+ Z7H0M &3 = Sele

¢ NZ ZaIM: X1, X2, MX3, NX4...

+ TS DN 151, T2, TE3, 4.

4

+ FEE Z2IY0IN HES SUsH Efelo] H2

(varlable)9| B Z(collection)



ArrayE AIE35l= Ol

+ HLIH (2LIEE g4e| 23 - a matrix rather than a list)

+ O|SZ4Z (path - a collection of points)




Car class 2| 0|

+ K|t AJZtol| CERAE Car classe| AL (Lab 5-1)

+ Car myCarl,;
Car myCar2;

v B XESR7F BN Of BChE?

+ Car myCarl,
Car myCar?2;
Car myCar3;

Car myCar99;
+ H|O|E0|L} E|AE EO= XI=xle| S2AUME 2

me|& A, (List of Cars)



Array2| 491

+ Step 1: Array H=+E THELC} (H-S Mo miQf OFEE}
X2 O|Ed EI)S 0| &30 491)
Type Square Braces Array Name End (semicolon)
+ int [] arrayOfInts 2
+ Array?| O|§& 4%: arrayOfInts
+ Array?| EfglE M21: int
+. o[ XHEOF ILEEs= 200l RIS EX|= S1%1e|X] Prsi- =7

x|
SHEIX| U,
. IR 7=

+ Hold 5 02| 22 Hep et F2IS MHELL. (reserved keyword At
o Ejl')




Array2| AMoi

+ Step 2: Array2| 27|E X|H

Array Name Keyword Type Size End (semicolon)
+ array0fInts = new int [10] ;
+ MQ1E array?| O|&: array0fInts
+ Array?| 37|: [10]
+ ®H4 QAS9| O|0|E EfY: int

+ HAuEH0A o HO|HEIEZ HAFo| H|2E|S =HIof
Of &X| ZEHE.

arrayOfInts_ int int int TRk int int int int int int




Type Braces Array Name Keyword Type Size Semicolon

+ 1int [] arrayOfInts = new 1int [10] ;

+ Array?| O|§= M?: arrayOfInts

+ ArrayQ| EfgiE 421 1nt
+ Array?| 37|E X[™35l0{ 24d: [10]
+ Array’/t M=l 0|0 27|= HiE =+~ QICL.




Array 2212]| of|

+ An array of integers:

riantld o pumbers = 4l 2, 3. 450 G a7 a8
9. 10}:

+ 7|5} G10| Array M

+ int[] numbers = new int[10]:

+ 10718 A8

=X 55

nlL

IS + U arrays HARMOL) 42 =7|5t

+ Epksk HIOIE] B2
+ double[] grades = {99.6, 93.7, 88.9};
v charll helloi=0th' =Yelog Ll M0 wiiglak

2o Carll cars =idcanrl scarl. i carik:




Array ‘44 Exercise 1

+ Ct=29| LIZ2| ArrayE dd5tA| L.

1. 30 integers
2. 100 floating point numbers

3. 40 Cars

1. => int[] arrayOfInts new int[30];
2. => float[] arrayOfFloats = new float[100];

3. => Car[] array0OfCars = new Car[40];



Array 44 Exercise 2

+ int[] numbers = new int[10]; => 0K
+ float[] numbers = new float[5+6]; => 0K
+ int num = 5; => Errogk

float[] numbers new int[num];

+ float num = 5.2; => Erroe
Car[] cars = new Car[num];

+ int num = (5 % 6) / 2; => 0K
float[] numbers = new float[num = 5];

+ int num = 5; => QK

Car[] cars = new Car[num *x 10];




Initializing an Array

+ intl] are — new intl3]:
arr[0] =
arrlfl] =
anelz2l -

N B~ O

s intl]l are = £ 5, 4 9 o

+ SOAB7H{ } &9 element & 7|2 H|AH510] AO|ZE X}

so= X|H™

+ value = 2028 22| 7t




Ilteration = 0|&25}0{ =7|g}

2 _I_Al-'l"l% del_“-_—h_'— 7|'7§;|

+ int[] die = new int[100];
die[@] = (int)random(@, 6);
die[1] = (int)random(@, 6);
die[2] = (int)random(@, 6);
die[3] = (int)random(@, 6);

die[99] = (int)random(@, 6);

¢ S A

@

1L

+ loopE Ar8stH ELCt &7 sl & 7ts



Ilteration = 0| 835101 =7|3}

I

+ while loop £ Al

- qnten = 03

while (n < 100) {
dieln] = random(@, 6):

h.="n .+ 13

}
+ for loop= At

+ifor (intn = 0=n = 100: nit) 4
die[n] = (int)random(@, 6);
¥
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Lab: Loop & Array

s intll nums = £ 5 4.2 7 6 35 ) G il

+ HA|E ZZACHE loopE 2HMSHA|L.
+ hint: nums. length = array2| 37|

+ 1) array?| Z{Z{9| =& H|&sHAIL.
for (dnti i =
il = % :
print(
I3

+ 2)array?| 212t9| =0f| 12E{ 107tX| 2= XS ESAL.

+

+= (int) ( o

print

I




Lab: Loop & Array

Y oinkl lonuns =l 5. A4 2 o6 S S O 5 e
+ MAIEl ZACHE loopE 2HSHA L.
+ 3) array?| 212te| =0 1 C}Z0|| LI2E= == CStA|2. T OpX|2F =
K= BAIE A.

+ 4)array?| 2= & CI5HA 2.

ok e

h
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+ Arraydi| gi= QHIA9| gi= &S24l oFH 0f|2{7F &,

intll nums: = 5,04, 2 -
for (dimt 1 = @0: i < nums:length: i+¥) {
nums[i] += nums[i+1];

}

=> java. lang.ArrayIndexOutOfBoundsException: 3



Lab: Snake

+ Step 1: 507112| LA E &= &+ = arrays B2 02
Ao| ZHEE chopEA}

+ OfRAQS| EE HE grray A

int[] xpos = new int[50];
int[] ypos = new int[50];

+ setup()OM ZHEE Z5F 022 7|5}
for (int 1 = 0: 1 < xpos.length: i++) o
xposlili= 0
ypos[i] = 0;
I3
+ draw()O|A array0f| X&E ztEE CHZ2F 20] OEICk
forlint 3. =:0; 3 < xpos.length; i++) {

ellipselxposiil; yposdil, 10, 10):
I3



Lab: Snake

+ Step 2: draw( ) 7I 8= E|HAM (loop!) A O A %}
HE /& YO|0|E sliF|of &t

+ OFRA ZEHO| YUH|O|E: eAXe| OrRA = HS HE | MH OFX]|
ool & array 3717} 50 0|2 =2, T OFX|Sf oltiA = 49,

Xpos [xpos. length-1] = mouseX;

ypos [ypos. length-1] = mouseY;

+ QME Qlofn, RIS HSMO 2 RRIEKL.
noStroke();
fal L (0]




Lab: Snake

+ Step 3: arraydi| = LITK| x, y ZEE KH|O|E sl
OF gt O&A...7

[e1 | 111 | r21 | 131 | ... | ... | [461] [471] [48] | [49]
oldX | oldX | oldX | oldX oldX | oldX | oldX | newX
oka¥ | alaYilsokdY (solaY | s CeseldY rokdY S oldY e newy

RARSRAARSNRSARSRAARNRS

+ xpos[i] = xpos[i+1];
ypos[i] = ypos[i+l];
+ loopE 0|85l 2= = E 0|2 Z0| ¥H|O|E
for {int 1 — 0: 1= xpos.length == irri
xpos[i] = xpos[i + 1];

ypos[i] = ypos[i + 1];
I3



Lab: Snake
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+ SiXf| 21o| M2 0, array indexe= 49
+ array index 0 2| Mg 255 2 X|&5t1 array QIEHA T} S7}
2 & MOo| 0150 X[A| 3FA}.

+ fill eh==2| 24= 2550{| M EX} ZiaslA|...
11 LLE255 = (0 4 5) )=

41



Lab: Snake

+ Step 5: 37| HE - |2 &= FHE HOMKX|A.

+ ellipseOi|A] i 2| 2+2 0 £E{ 49 7tX| &7}

+ OIEHIATL QY Off —» 2| T7|=0
¢+ QIEAT} 49 M — 29| 37|= 49

+ ellipse&£=2| width, height E i 2 CHX|
ellipse(xposli] = yposilial,a, a):




Array2| 37| ¥4

+ Array= ¢t 37|E Hol™ 37| & HiE= gL

+ 2Lt arrayQ| 37|12 Z=HE5t7| 2lsl processing2 Ct
st array ef-E N|SotCt
+ shorten(): decrease an array by one element

+ concat(): concatenates two arrays

+ append(): expands an array by one element and adds
data to the new position



Lab _Jlk_ OI 'I"O'III'_ al

+ “SEHO|| YeFS HoF WO K= B"S class?| HElZ &HE
ol EX}.

+ Step 1: Ball class £ Bt=C}.

+ 32| x, y, w, speed, gravity E instance
variable = 5101 SzliA =y

+ Constructor=x, y, w, speed, gravity € =7|s}
StC}

+ gravity(), move(), display() &=+ =4

44



Lab _JI\_ OI EHO'IIII_ al

+ Step 2: H|Ql ZT= 24
+ Ballll balls = new Ball|ll: o} 2ra[tefl e} ol

ES 717l Ball ZHAS BHEC

El_l_

+ setup()OllM ball[0]= x=7|s} sict.

+ draw()O0l[X loopE 0|85t array ¢te| 2= & =M
BiE T

+ gravity(), move(), display() &+ S=

+ mousePressed()0A MZ2 ball objectE Mot =,
balls array0l| =7} (append)

+ Ball b = new Ball(mouseX, mouseY, 10, gravity);
balls = (Ball[])append(balls, b);




Lab _JI\_ OI 'I"O'III'_ (5’I-EI.)

® O O lab4 1




Questions?




