


JavaScript Basic Syntax



JavaScript Basic Syntax: Variables

Declare variable x

Declare x and initialize it with a numerical value

Declare s and initialize it with a string

Assign number 100 to variable x

Assign string "Hello" to variable s

Assign an empty array to variable ar

let x; <

let x = 1; <

let s = "Hello, World!"; =
X = 100; <

s = "Hello"; <

ar = [I;

Assign an array of 3 numbers to variable ar

ar [1, 2, 3]; =

Assign and array of 2 strings to variable ar

ar‘ = [IIAII, "B"]; <

Assign an inline object to variable o

o=49{ Type: 'car', <«
X : 100,
y : 200
s

sum = a + b; =

Variable sumis equaltoa+b

avg = (a + b) / 2; =

sum = sum + 10; <

Assign an expression to variable avg

Variable sum is increased by 10 (the new sum

becomes the older sum + 10)

N\

J

A

i++;

Variable iis increased (incremented) by 1

]
+
]
N
-
A

Variable i is incremented by 2




JavaScript Basic Syntax: if statement

if (mouseX < width) «

{
}

Executes the block of instructions
between { } if condition is true

4 \
if (hour < 12) < Executes the first block of instructi
{ ons if condition is true
(G . J
} , | ‘
?lse < ... otherwise the second block
}
( \
if (minute <= 15) < If the first condition is true, then the first
ock will be executed and the others not.
{ \bIkIIb ted and the oth t)
} 4 . L. .I e )
else if(minute <= 30) < If the first condition is not true, the else if
{ is used to test another condition, and if is
} (_ true, the block of that else if is executed. )
else p :
{ < The block after the last else is executed
} only if no other condition was true until
that point.




JavaScript Basic Syntax: for loop

Prints numbers from @ to 4 using a for loop and println

for(let i = 0; i < 5; i++) 0
{ 1
println(i); < )
} 3 | ( )
10
4 9
—
Prints numbers from 10 down to © using a for loop i
for(let i = 10; i »>= 0; i--) 6
{ 5
println(i); = g
} 2
1
Prints even numbers from @ to 100 \ 0 )
for(let i = 0; i <= 100; i+=2) N
{ 0
println(i); ) 2
} 4
100
Print all elements of an array ~—
let ar = [10, 20, 30];
for(let element of ar)
{ 10
println(element); < 20
} 30




JavaScript Basic Syntax: while / do while

Print numbers from @ to 9 using a while loop

let i = 0;

while(i < 10)

{
println(i);
i++;

A

Print numbers from @ to 10 using a do while loop

let i = 0;

do

{
println(i);
i++;

}

while(i < 10)

[&OOO\I@W#UJNHOJ

[LOOO\IO\LN#UJNHOJ

.

do while loop places condition

after the code block, therefore

the block can execute at least

once, even if the condition is
false.

\

)




JavaScript Basic Syntax: Functions

Defining and calling the function balloon

function balloon(x, y, shapeColor) G

{

~

let r = 30; /,

. Function balloon draws a balloon using
let stringlLen = 100;

simple shapes such as circle and line

fill(shapeColor);

It expects as arguments the coordinates
stroke(shapeColor);

for balloon center and the color of the

balloon
circle(x, y, r); - /
line(x, y + r, X, y + r + stringlLen);

}

n n < ( . .
balloon(100, 100, "red"); < Call function balloon with
balloon(300, 300, "blue"); L different parameters

balloon(500, 200, "yellow");

Functions that return values

function addNumbers(x, y)

{
}

let sum = addNumbers(100, 200);
println(sum);

return x + y;

A

( Call the function and store the
L value returned in a variable




Printing data

Print the numbers from 0 to 9

for(let i = 9; i < 10; i++)

{ e
println(i); < println is great for quickly printing
} information while learning to code, testing or
debugging programs... or practicing algorithms!

[ You can use print if you want to print on the same line. ]

Print the first 10 prime numbers

let found = 0; // Returns true if specified number is prime

let n = 9;
function isPrime(n)
while(found < 10) {
{ if (n < 2)
if (isPrime(n)) return false;
println(n); let max = sqrt(n);
found++;
} for(let i = 2; i <= max; i++)
n++; { if (n % i === 0)
} return false;
}

return true;




Array Methods



JavaScript Array Methods. Part 1

Declaring and initializing an empty array

let ar = [];

Declaring and initializing an array of 3 numbers
let ar = [10, 20, 30];

Length of an array

let ar = [10, 20, 30];

println(ar.length); < ! 3 l

Append an element at the end of the array

let ar = [10, 20, 30];
ar.push(100);

println(ar); < [ [10, 20, 30, 100] ]
Insert an element at the beginning of an array

let ar = [10, 20, 30];

ar.unshift(1); (

println(ar); < | [1, 10, 20, 30] ]

Insert an element at an arbitrary position
10, 15, 20, 30
let ar = [10, 20, 30]; [ ]
ar.splice(1, 0, 15);

) After element with position 1, delete
println(ar); <« P

k 0 elements, and insert number 15




JavaScript Array Methods. Part 2

Read the value of element 2 of an array

let ar = [10, 20, 30];
println(ar[2]); <

—

30 ]

Calculate the sum of elements of an array

let ar = [10, 20, 30];
let sum = 0;

[ Use a classic for loop to
iterate the elements of the

{ array and add them to a
sum += element; sum variable
}

for(let element of ar) <

println(sum);
Assign a different value to al element of an array
let ar = [10, 20, 30];

ar[2] = 100;
println(ar); <

—

[10, 20, 100] ]

Access the first element

let ar = [10, 20, 30];
println(ar[@]);

Access the last element
let ar = [10, 20, 30];

let len = ar.length;
println(ar[len - 1]); <

—

30 ]




JavaScript Array Methods. Part 3

Remove the first element of the array

let ar = [10, 20, 30];

ar.shift(); ( 2030
println(ar); ) ( [20, 30]

Remove the last element of the array

let ar = [10, 20, 30];
ar.pop();

——

println(ar); < [10, 20]

Remove an element at an arbitrary position
let ar = [10, 20, 30];
// © -> element index

// 1 -> number of elements to remove
ar.splice(o, 1);

e

println(ar); <

<«

[20, 30]

Remove all elements of an array
let ar = [10, 20, 30];

ar.length = 0;

——
—
[—

println(ar); =




JavaScript Array Methods. Part 4

Concatenate two arrays

// Merge / concatenate 2 arrays
1e_t ar‘l = [IlalI’ llbll, IICII];

1e_t ar\z = [Ildll" llell, II_FII];

let ar = arl.concat(ar2);

A

[ [llaﬂ' llbll' IICII’ Ildll' Ilell’ Ilf’l] ]

println(ar); L

Extract a slice of an array

1e't ar\ = [“all, "b", "C", "d", "e", II_FII];

. , . , / [ IICII’ Ildll] \
// Extracting a 'slice' from an array

let arSlice = ar.slice(2, 4);
(2, 4); Method expects as arguments

the index of the first element
(inclusive) and the index of the
\_ last element (exclusive) Y

println(arSlice); <

Joining elements of an array in a string
1et ar‘ = [llall, llbll, Ilcll, Ildll, Ilell, II_FII];

// Join all elements in a string using separator ;

let s = ar.join(";");

A
—

println(s); “a;b;c;d;e;f” ]




String Methods



JavaScript String Methods. Part 1

Length of a string

let txt = "JavaScript";

println(txt.length); < [ 10

Iterating all characters of a string

let txt = "JavaScript";

for(let chr of txt) (a0

{ Iall

println(chr); < o

} lIaH
IISH

Accessing string characters by position ,ﬁ”

let txt = "JavaScript"; H;"
IltH

for(let i = 0; i < txt.length; i++)

o y\n

{ J
println(txt[i]); < "

IIVII

} Not recommended g
for Unicode strings g

IICH

IIrII

Ili "

llpll

Htll

|




JavaScript String Methods. Part 2

Converting text to uppercase

let txt = "JavaScript";

txt = txt.toUpperCase();

println(txt); JAVASCRIPT

A

e

Converting text to lowercase
let txt = "JavaScript";

txt = txt.tolLowerCase();

A
—

println(txt); “javascript”

Determine if the string contains another substring

let txt = "Coding is cool!";
let search = "cool";

if (txt.includes(search)) = [ true

{
}

println(search + " was found in " + txt);




JavaScript String Methods. Part 3

Determine if the string starts with a specified prefix

let txt = "JavaScript is cool!";
let search = "JavaScript";
if (txt.startsWith(search)) < [ true
{

println(txt + " starts with " + search);
}
Determine if the string ends with a specified suffix
let txt = "JavaScript is cool!";
let search = "1";

dl [

if (txt.endsWith(search)) < ( true
{

println("It is an exclamation!");
}
Find the position of a substring. Search starts at the beginning
let txt = "JavaScript is cool!";
let search = "cool";
let foundAt = txt.indexOf(search); < [ 14

if (foundAt < 0)
println("Not found!");

else
println("Found at position " + foundAt);



JavaScript String Methods. Part 4

Find the position of a substring. Search starts at specified index.
let txt = "JavaScript is cool! Super cool!";

let search = "cool";
let startAt 18;

—

let foundAt 26

txt.indexOf (search, startAt);

if (foundAt < 0)
println("Not found!");

else
println("Found at position " + foundAt);

Extract a substring from the string
let txt = "JavaScript is cool!";

let index1
let index2

14;
18;

—

|H

let txt2 = txt.substring(indexl, index2); “coo

A

println(txt2);




JavaScript String Methods. Part 5

Remove whitespaces from beginning and end of the string

let txt = " I love coding ! "5

txt = txt.trim(); < [ “I'love coding !” ]
printIn(""'" + txt + "'");

Remove whitespaces from beginning of the string

let txt =" I love coding ! "5

txt = txt.trimStart(); < [ “llove coding! " ]
println("'" + txt + “’”);

Remove whitespaces from the end of the string

let txt =" I love coding ! "5

txt = txt.trimend(); p [ “Ilove coding I” ]

pr‘intln("'" + tXt + lllll);




JavaScript String Methods. Part 6

Pads the start of the string with another string

let no = 3;

—

let txt = no.toString(2).padStart(8, '0'); < “00000011”

println(txt);

Pads the end of the string with another string

|l1|l .

let n1 ;
Il3ll;

let n2

txt = nl + "." + n2.padEnd(4, '0'); “1.3000”

A
—

println(txt);




JavaScript String Methods. Part 7

Codes of characters
let txt = "JavaScript";

for(let chr of txt)

{
// Obtain the Unicode code point value
// ... identical to ASCII code for the range of ASCII values
let code = chr.codePointAt(9);
let 1line = chr + "\t" + code.toString() + "\t" +
code.toString(16).toUpperCase() + "\t" + -
code.toString(2).padStart(7, "0");
println(line);
}
///' J 74 4A 1001010
a 97 61 1100001
v 118 76 1110110
a 97 61 1100001
S 83 53 1010011
c 99 63 1100011
r 114 72 1110010
i 105 69 1101001
p 112 70 1110000
t 116 74 1110100




JavaScript String Methods. Part 8

Characters from codes

let msg = "73 32 76 79 86 69 32 67 79 68 73 78 71"
let base = 10;

let arMsg = msg.split(" ");
for(let i = 0; i < arMsg.length; i++)
{

if (larMsg[i])
continue;

let code = parselnt(arMsg[i], base);

// Obtain the character from the Unicode code point

// (the Unicode code point is the same with ASCII code for range of ASCII values)
let chr = String.fromCodePoint(code);

println(chr); = |

m<< O r—

OzZ2—000




Random Numbers



Random Numbers. Part 1

Random floating-point number between © and 1 (1 not included)
// Same as Math.random()

let n = random();

println(n);

Random floating-point number between © and n (n not included)
let n = random(100);

println(n);

Random floating-point number between nl and n2 (n2 not included)
let n = random(-100, 100);

println(n);

Random integer between min and max (both included)

// You can use either randomInt or randomNumber

let n = randomInt(@, 10);
println(n);



Random Numbers. Part 2

Random char between chrl and chr2 (both included)

function randomChar(chrl, chr2)

let char = randomChar("A", "Z");

println(char);

Random element of an array

1et ar\ = [IIJ", llall, IIVII’ llall’ IISII’ llcll, llrll, llill, llpll, Iltll];
let char = random(ar);

println(char);

Shuffle an array

let ar = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10];
let ar2 = ar.shuffle();

println(ar2);




Modules



Modules

const math = require("MathUtils");
let sum = math.add(2, 3); l
println(sum); function add(a, b)
println(prod); {
return a + b;
}
function prod(a, b)
{
return a * b;
}

Modules provide encapsulation for code and
data / variables

All functions from a module are
automatically “exported”




Drawing Shapes



Drawing. Shapes

200
(400, 300)

circle(400, 300, 200);

200

R T

ellipse(400, 300, 300, 200);
pse( s s > )5 w EM .
(400, 300)
300
rect(400, 300, 300, 200); 200
(400, 300)
line(400, 300, 500, 500); T~

(500, 500)
(400, 100)

triangle(400, 100, 200, 400, 600, 500);

(200, 400) (600, 500)

(J

[
(400, 300)

arc(400, 300, 300, 200, 0, 180);

point (400, 300);

text('JavaScript', 400, 300); JavaScript

(400, 300)




Drawing. Shape Settings

Set the size of text to 20

textSize(20); JavaScript
text("JavaScript", 400, 300);

Set "Magenta" as the color to fill shapes

fill('Magenta');
circle(400, 300, 100);

Set "Teal"” as the color to draw shapes

stroke('Teal');
circle(400, 300, 100);

Set the line thickness to 2 px

strokeWeight(2);
circle(400, 300, 100);

Draw empty shapes, without fill color

noFill();
circle(400, 300, 100);

Draw shapes without an outline

noStroke();
fill("lightblue");
circle(400, 300, 100);




Drawing. Colors

Set the color for drawing Set the color for filling Specifying color
noStroke() background(color) - #HRRGGBB (red, green,
stroke(color) fill(color) blue components)
strokeWeight(weight) noFill() - Predefined color

Popular colors

IndianRed, LightCoral, Salmon, DarkSalmon, LightSalmon, Crimson, Red, FireBrick, DarkRed

Pink, LightPink, HotPink, DeepPink, MediumVioletRed, PaleVioletRed

LightSalmon, Coral, Tomato, OrangeRed, DarkOrange, Orange

Gold, Yellow, LightYellow, LemonChiffon, LightGoldenrodYellow, PapayaWhip, Moccasin, PeachPuff, PaleGoldenrod, Khaki, DarkKhaki

Lavender, Thistle, Plum, Violet, Orchid, Fuchsia, Magenta, MediumOrchid, MediumPurple, RebeccaPurple, BlueViolet, DarkViolet, Dark
Orchid, DarkMagenta, Purple, Indigo, SlateBlue, DarkSlateBlue, MediumSlateBlue

GreenYellow, Chartreuse, LawnGreen, Lime, LimeGreen, PaleGreen, LightGreen, MediumSpringGreen, SpringGreen, MediumSeaGreen,
SeaGreen, ForestGreen, Green, DarkGreen, YellowGreen, OliveDrab, Olive, DarkOliveGreen, MediumAquamarine, DarkSeaGreen, Light
SeaGreen, DarkCyan, Teal

Aqua, Cyan, LightCyan, PaleTurquoise, Aquamarine, Turquoise, MediumTurquoise, DarkTurquoise, CadetBlue, SteelBlue, LightSteelBlue
, PowderBlue, LightBlue, SkyBlue, LightSkyBlue, DeepSkyBlue, DodgerBlue, CornflowerBlue, MediumSlateBlue, RoyalBlue, Blue, Mediu
mBlue, DarkBlue, Navy MidnightBlue

Cornsilk, BlanchedAlmond, Bisque, NavajoWhite, Wheat, BurlyWood, Tan, RosyBrown, SandyBrown, Goldenrod, DarkGoldenrod, Peru,
Chocolate, SaddleBrown, Sienna, Brown, Maroon

White, Snow, HoneyDew, MintCream, Azure, AliceBlue, GhostWhite, WhiteSmoke, SeaShell, Beige, OldLace, FloralWhite, lvory, Antiqu
eWhite, Lin n, LavenderBlush, MistyRose

Gainsboro, LightGray, Silver, DarkGray, Gray, DimGray, LightSlateGray, SlateGray, DarkSlateGray, Black




Animations. Bouncing ball

let x = 400; ]

let y ) 36@3 [ Hold imati tat ]
< \

let dx = 1;

let dy = 1;

let speed = 3;

automatically invoked up to 60 times / second

A

[ loop is a special function. If defined, will be ]
function loop() L

{

clear‘( ); < [ Clear the frame ]
C l rc le X 19): < ( Draw the objects in the frame
( ? y, ) ? l (in this case just the ball)

X += speed * dx;
y += speed * dy;

if (x < @0 || x > width)
dX = -1 ; - 4—[ Update state. The next frame that will be ]

displayed will use these new values.

if (y < 9 || y > height)
dy *= -1;




Turtle Graphics



Turtle Graphics. Part 1

home ( ) ; < [ Reset the default turtle to home position ]

penCOlOP( n Red n ) ; [ Sets to Red the pen color of the default turtle ]

pens ize ( 2) ; [ Sets to 2 the pen size of the default turtle ]

A

A

pendown ( ) . [ Put the pen on the paper. The turtle will draw ]
)

A

. Raise the pen from the paper. The turtle will
penup( ) ) advance but not draw

N P ( Move the turtle to an arbitrary position on the )
setposition(100, 100); + | ne e
left ( 3@) ; < ( Turns the default turtle to the left by the

number of specified degrees

Turns the default turtle to the right by 30
degrees

A

right(30);




Turtle Graphics. Part 2

setheading(180);

forward(100);

[ Sets the turtle heading (direction) to an
< L arbitrary angle

N
Moves the turtle forward by number of specified pixels.
The turtle moves in the direction that was previously set with left, right or

setheading. If the pen is on the paper, the turtle will draw.

back(100); <«

[ The turtle moves in the opposite direction than )
would move with forward

let p = pOSit ion ( ) 3 < [ Retrieve the x and y position of the default
pr‘lntln(p[e]); L turtle as an array of 2 numbers )
println(p[1]);

let angle = heading( ) y ¢ [ Retrieve the default turtle direction in degrees ]
println(angle);

let t1 = createTurtle(); +

let t2 = createTurtle();
tl.pencolor("Red");
t2.pencolor("Blue");

let t = getDefaultTurtle();

t.forward(100);

(

l Working with multiple turtles ]
dl {
- l Get the default turtle ]




Handle User Input



Handle User Input. Keyboard Events

function keyPressed() « { B ]
{

clear();

text(key, 400, 300);

text(keyCode, 400, 320);
}
function keyReleased() < { mﬂd%%dwﬁ%iifgwmnamws ]
{

clear();

text(key, 400, 300);

text(keyCode, 400, 320);
}

keyTyped event. Executes when a key is typed
execept for special keys

A
N

function keyTyped()
{

clear();
text(key, 400, 300);
text (keyCode, 400, 320);




Handle User Input. Mouse Events 1

. s _ ( mouseClicked event. Executes once when the
-Eunc-tlon mOUSGClICkEd( ) - mouse is pressed and released ]
circle(mouseX, mouseY, 10);
function mousePressed() < { m““”$§$iiﬁgf%§;gfwm”me ]
stroke("red");
circle(mouseX, mouseY, 10);
. _ ( mouseReleased event. Executes when the mouse
function mouseReleased() < | S ]
stroke("blue");
circle(mouseX, mouseY, 10);

A

function doubleClicked()
{

}

( doubleClicked event. Executes when the mouse is
L double clicked

circle(mouseX, mouseY, 10);




Handle User Input. Mouse Events 2

‘FU n Ct ion mou seMoved ( ) < { mouseMoved event. Executes when the mouse is ]

moved and button is not pressed

line(mouseX, mouseY,
pmouseX, pmouseY);

( mouseDragged event. Executes when the mouse is

function mOUSEDI"agged() < L moved and a button is pressed ]

{

line(mouseX, mouseY,
pmouseX, pmouseY);

A

function mouselheel ( ) ( mouseWheel event. Executes when the user uses ]

{ L the mouse wheel or touchpad




Handle User Input. Keyboard System Variables

noStroke();
text("Press any key to change color", 10, 10);

function loo
{ PO) / [ Boolean system variable that indicates J

if a key is pressed.
let color = keyIsPressed ? "Red" : "Green";

clear();
fill(color);
circle(400, 300, 100);

function keyPressed()

{
if (key.toLowerCase() === "s") <—[ System variable containing the last typed key. ]

{

showScene("Game");

function keyPressed()

{
let ENTER_KEYCODE = 13;
if (keyCode === ENTER_KEYCODE) < System variable containing the code of the last
{ key pressed.

showScene("Game");
( ) ’ The following constants can be used instead of a

} numeric key code: LEFT_ARROW,
} RIGHT _ARROW, UP_ARROW, DOWN_ARROW.




Handle User Input. Mouse System Variables

function loo
p( ) / ( System variable containing the pressed

{ mouse button. It has one of these

let drawColor = mouseButton === LEFT values LEFT, RIGHT, CENTER

? "Red" : "Blue";
stroke(drawColor);
( Boolean system variable indicating if any
/ L mouse button is pressed
if (mouseIsPressed)
line(mouseX, mouseY, pmouseX, pmouseY);

Horizontal Vertical dinate of Previous horizontal Previous vertical
; ertical coordinate o . .
coordinate of the th coordinate of the coordinate of the
€ mouse cursor. mouse cursor mouse cursor.

maouse cursor.




User Input. keylsDown() / keyWentDown() functions

let shipX = width / 2;

let firelLaser =

false;

function loop()

{

}

if (keyIsDown(LEFT_ARROW))
shipX -= 10;

else if (keyIsDown(RIGHT_ARROW))
shipX += 10;
firelLaser = false;

if (keyWentDown(32)) // SPACE key
firelLaser = true;

draw();

function draw()

{

clear();

fill("Magenta");
rect(shipX, height - 40, 100, 20);

if (firelLaser)

{
stroke("Red");

—

/Use keylsDown() function inside the loop() event\
to detect if the specified key is pressed. You need
to specify the key code.

The following constants can be used instead of a
numeric key code: LEFT_ARROW,

]

k RIGHT_ARROW, UP_ARROW, DOWN_ARROW. /

4 )

keyWentDown() is similar to keylsDown() but
returns true just once per key pressed.

To retrigger the function, the user need to
release the key and press it again.

- /

line(shipX + 50, height - 40, shipX + 50, 0);




Game Development



Game Development. Layers

codeguppy.com has a layered drawing architecture. There are up to 5

drawing layers on top of the canvas at any time as shown in the
following diagram.

The engine combines automatically all the layers and displays the
final image on the screen.




Game Development. Background

A

background('LightBlue’);

(
L Use a popular named color

(
L Use an RGB color

A

background( '#008080° ) ;

(
L Use an image from library

A

background('Summer');




Game Development. Loading Built-in Sprites

s ' )N\ . P
Spl"lt@( plane ) ) - [ Load and show sprite “plane” ]
Spl"it@( ' plane ', 400, 2@@) ; Load and show sprite “plane”
at coordinates (400, 200)
sprite( 'plane'’ ©.5): < Load and show sprite “plane”
p ( p ? ) ? . using a 0.5 size scaling factor )
Spl"ite( ' plane ' 5 4@@, 15@, 0. 5); Load and show sprite “plane” at
coordinates and scale specified
4 N\

Spr‘ite('plane.shoot', 4@@, 15@, @.5);4— Load and show the animation

“shoot” of sprite “plane”.

Display is done at coordinates
and scale specified.




Game Development. Loading Custom Sprites

( sprite receives an image object as ]

/ L parameter.

sp rite ( img‘ img converts text to an Image object.
.. aas .. 4 (] o-tspaen

.8888844488888. . [ 1-emm

- B 2 e

. 88888 .. [ 3-#osce

.8118118. [ - #me13s

. .81 f8f18. [ ] 5-#ms09

.8 .8882888.8. .. < 16 color [ - #249ca3

88828882888 . .. i I 7-#730cs2

. 8822288. szisgge B ;- o0sta

. 888888 8. format [ o-#e7een

. 8888888 . e

. 8 8 . I ©-#ads30r

B - #5cc0sc

[ ] o-#e5cdca

. 1@) B - o450

? ? \ I - 000000

\ |

| Scaling factor ]
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Define animation frames

// Note: Shark images are from Microsoft MakeCode Arcade

// https://arcade.makecode.com/

let sharkl = img"

.ccfff.
.ccddbcef.
.ccddbbf.
. .fccbbcf.
. fFffffccccccofof.

.ffbbbbbbbcbbbbcfff.
.fbbbbbbbbcbcbbbbcccoff

.ccbbc.
.cdbbc.

ffbbbbbbffbbcbcbbbcccccfcdbbof.

fbcbbbllfflbcbbbbbcccccffbbf.

fbbb1l11111111bbbbbcccccccbbcf.

.fb11133ccllbbbbcccccccccccoF.

.fccc31clll1bbbcccccbdbffbbcof.

.fbbf.

.fcl13cl1l11cbbbfcddddcc.

.fbbf.

.fcccll11fbdbbccdcc.

CFFFL

.ccccfcdbbcc.

CEFFFF .

img ...

let shark2

img ...

let shark3

img ...

let shark4

sprite([sharkl, shark2, shark3, shark4], 400, 300, 2);

J

Array of images for
animation

[

\




Game Development. Custom Sprite with multiple animations

(

'

let shipl = img"
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N
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NNNDNDNO O -
CONNDNN-
NNNMNDN .

D
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00 -
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00 00O O NNNNWLWOLVWLO:-
00O 00O OO NNNNWLOWOLUWLWOLO:-
00 0000 NNNNWLVWOUOO-
00O 00O NNNNWLWLO:

let ship2 = img ... ;

let shiplLandl

img ... ;

let shipLand2 = img ... ;

let oShip = {
Flying : [shipl, ship2],
LandingDown : [shiplLandl],
LandingUp : [shipLand2]

}s

sprite(oShip, 40, 100, 3);

N

NNNMNDN .

NN -

Define frames for all the animations
that make up the custom sprite

|

[

L

Object describing the
custom sprite

)




Game Development. Basic sprite manipulation

' [ Reference to the sprite object ]
let player = sprite('adventure_girl.idle', 400, 300, 0.5);

player.x = 100; (
player.y 100; < l Change sprite position on the canvas ]

let plane = sprite('plane.fly', @, 100, 0.5);

= &

plane.velocity.x = 1; < [ Move sprite automatically: Instruct the engine to automatically ]
(
(

increase the .x coordinate 1 pixel at a time (per frame)

plane.mirrorX(-1);
plane.rotation = 30 <

Flip the sprite on the X axis... and also rotate it 30 degrees ]

for(let i = 9; i < 10; i++)

{
let flower = sprite(img’
.. 55 ..
55.55 .55
. .55555555 ., ..
.55.5fefeb5.55.
.555fefefeb555.
.. .5fefefefes5. ..
.555efefefef555.
*, random(width), random(-height, 0), 3);

flower.velocity.y = random(1, 3);
Move and rotates sprites automatically. Instruct the engine to

flower.rotationSpeed = 2; increase the .y coordinate with a number between 1 and 3,
} and also rotate the sprite 2 degrees at a time (per frame).




Game Development. Sprite Groups

¥ { Create a player sprite ]

let player = sprite('game.happy', 400, 300, 0.5);
let coins = new Group(); < { Create a new sprite group ]
for(let i = 0; i < 10; i++)
{

let coin = sprite('coin’, =— 1[ Create 10 sprite coins ]

random(100, 700), random(50, 550), 0.5);

// add coin to the group

coins.add(coin); < { ... and add all of them to the “coins” group. ]
}
function loop()
{

player.x = mouseX; D 1{ Move the player sprite at the mouse coordinates. ]

player.y = mouseY;

// check collision against the group

layer.collide(coins, onCollision) < (
} playe ide(coins, ision) Check if the player sprite is colliding with any coin

in the “coins” group, and if yes, invoke the
“onCollision” function

function onCollision(player, coin)

{

// remove coin from the group
coins.remove(coin);

Upon collision, remove the coin from the group and make it
coin.velocity.y = -10; “fly” outside of the screen, 10 pixels at a time ... for 100 frames.

coin.life = 100;




Game Development. Music and Sound Effects

{ Music file from the built-in library ]

Volume of music ]

music('Fun Background', 0.1); ‘—{ Pavsoif;f‘;i::VL”-st:;-ztszf:,,ziff‘edJ

instruction will start the new music file.

sound('zapl');

Plays a sound effect from the built-in library.

Multiple invocations of sound instruction, will mix and play the
sounds in parallel.




Game Development. The Game Loop

If the game is using only sprites Inside the game loop, read the user input

(keyboard / mouse) and then update the

background('Road"); game state and sprites properties.

let p = sprite('adventure_girl.idle', 400, 400, 0.5); Sprites will automatically redraw

according to thew newly set properties.

function loop()

{
p.show("idle");
if (keyIsDown(LEFT_ARROW)) If the game is using shapes
{
p.mirrorX(-1); background('Field");
p.x -= 10; textSize(490);
p.show("run");
} let plane = sprite('plane.fly', 50, 100, 0.3);
else if (keyIsDown(RIGHT_ARROW)) let textX = -280;
{
p.mirrorX(1); function loop()
p.x += 10; {
p.show("run"); textX++;
} displayBanner();
}
plane.x++;
}
function displayBanner()
If your game is also using shapes, the {
easiest solution is to clear the screen clear();
between each frame, then redraw the fill("White");
shapes using the new game state. rect(textX - 10, 80, 250, 50);

fill("Black");
text("Hello, World!", textX, 120);




Game Development. Multi-Scene Games

Code of first scene (e.g. Game Scene)
Use showScene to transition to a new

let data = { scene.
score : 1000, )
time : 10 You can also pass optional arguments to
M B
bonusPoints : 100 the new scene.
}

if (won)
showScene("Congrats"”, data);

Code of second scene (e.g. Congrats Scene)

background("Teal");

Function enter is automatically executed function enter()
each time the scene is shown. {
let data = sceneArgs;

text("Score: " + data.score, 400, 300);
text("Time: " + data.time, 400, 320);
text("Bonus Points: " + data.bonusPoints, 400, 340);

Use sceneArgs to retrieve the arguments passed
to the scene by the showScene function.




Game Development. Collisions between arbitrary shapes. Part 1

Detect collision between point and circle

let circleX = 400;
let C?PC1eY f 300{ collisionPointCircle receives as
let circleR = 2600; arguments the attributes of the point and
. k the circle
function loop()
{
clear();
let collide = collisionPointCircle(mouseX, mouseY, circleX, circleY, circleR);
stroke(collide ? "red" : "black");
circle(circleX, circleY, circleR);
}

Detect collision between point and line

let lineX1 = 300;

let lineY1l = 400;

let lineX2 = 500; collisionPointLine receives as

let lineY2 = 200; L arguments the attributes of the point and
the line

function loop()
{

clear();

let collide = collisionPointLine(mouseX, mouseY, lineX1l, lineY1l, lineX2, lineY2);
stroke(collide ? "red" : "black");

line(lineX1, lineY1, lineX2, lineY2);




Game Development. Collisions between arbitrary shapes. Part 2

Detect collision between a point and a rectangle

let rectX = 250;
let rectY = 200;
let rectWidth = 300; (

collisionPointRect receives as

let rectHeight = 200; arguments the attributes of the point and

L the rectangle
function loop()
{
clear();
let collide = collisionPointRect(mouseX, mouseY, rectX, rectY, rectWidth, rectHeight);
stroke(collide ? "red" : "black");
rect(rectX, rectY, rectWidth, rectHeight);
¥

Detect collision between two circles

let circlelR = 50;

let circle2X = 400;

let circle2y = 300;

let circle2R = 100;

function loop()

{ collisionCircleCircle receives as
clear(); L arguments the attributes of the two circles
let circlelX = mouseX;
let circlelY = mouseY;

let collide = collisionCircleCircle(circlelX, circlelY, circlelR, circle2X, circle2Y, circle2R)
stroke(collide ? "red" : "black");

circle(circlelX, circlelY, circlelR);
circle(circle2X, circle2Y, circle2R);




Game Development. Collisions between arbitrary shapes. Part 3

Detect collision between a circle and a rectangle

let circleR = 50;
let rectX = 250, rectY = 200, rectWidth = 300, rectHeight = 200;

function loop()
{ ( collisionCircleRect receives as
clear(); arguments the attributes of the circle and
the rectangle

let circleX = mouseX;
let circleY = mouseY;
let collide = collisionCircleRect(circleX, circleY, circleR, rectX, rectY, rectWidth, rectHeight)
stroke(collide ? "red" : "black");

circle(circleX, circleY, circleR);
rect(rectX, rectY, rectWidth, rectHeight);

Detect collision between two rectangles

let rectiX
let rect2X

0, rectlY = 0, rectlWidth = 100, rectlHeight = 50;
250, rect2Y = 200, rect2Width = 300, rect2Height = 200;

function loop()

{
clear(); (
collisionRectRect receives as
rectlX = mouseX; arguments the attrlblutes of the two
rectlY = mouseY; rectangles

let collide = collisionRectRect(rectlX, rectlY, rectlWidth, rectlHeight,
rect2X, rect2Y, rect2Width, rect2Height);
stroke(collide ? "red" : "black");

rect(rectlX, rectlY, rectilWidth, rectlHeight);
rect(rect2X, rect2Y, rect2Width, rect2Height);




Game Development. Collisions between arbitrary shapes. Part 4

Detect collision between two lines

let x1 = 400;
let y1 = 300;
let x2 = 0;
let y2 = 0;

let x3 = 300;
let y3 = 400;
let x4 = 500;
let y4 = 200;

function loop()

{
clear(); collisionLinelLine receives as
arguments the attributes of the two lines
X2 = mouseX;
y2 = mouseY;
let collide = collisionLineLine(x1, yl1, x2, y2, X3, y3, x4, y4);
stroke(collide ? "Red" : "Black");
line(x1, y1, x2, y2);
line(x3, y3, x4, y4);
}
function mouseClicked()
{
X1 = mouseX;
y1l = mouseY;




Game Development. Collisions between arbitrary shapes. Part 5

Detect collision between a line and a rectangle

let x1 = 400;
let yl1 = 300;
let x3 = 350;
let y3 = 250;
let w = 300;
let h = 100;

function loop()

{ (
clear(); collisionLineRect receives as arguments
L the attributes of the line and rectangle
let x2 = mouseX;
let y2 = mouseY;

let v = collisionLineRect(x1, yl1, x2, y2, x3, y3, w, h);
stroke(v ? "Red" : "Black");

line(x1, y1, x2, y2);
rect(x3, y3, w, h);

}
function mouseClicked()
{

x1 = mouseX;

yl = mouseyY;




Building User Interfaces



Building User Interfaces. Edit Boxes and Buttons

text("Your name", 300, 90);

let nameBox = createEdit(300, 100, 200); ( createEdit creates an input box at h
nameBOX.onchange = handleNamechange; coordinates (300, ZOO) and width Of 300 plXelS
The last parameter, the height, is optional. If
text("Comments", 300, 190); \_ missing a single-line input will be created. )
3 J 3
let commentsBox = createEdit(300, 200, 300, 100); /" createEdit is returning a reference to the edit "\
box object. You can use the following properties
to manipulate edit box content.
let btn = createButton(505, 100, 60, 20); text .width
btn.text = "Enter"; .readonly .height
btn.onclick = handleButtonClick; \_.Visible .onchange J
( \
createButton creates a button at specified
coordinates and size.
. J/

/ createButtonis returning a reference to the \
button object. You can use the following
properties to manipulate button.

text .width
.visible .height
function handleNameChange() \_disabled .onclick /
{
commentsBox.text = "Your name is " + nameBox.text;
}

function handleButtonClick(sender)
{

}

commentsBox.text += "\nThe name you typed is " + nameBox.text + "\n";




Visit https://codeguppy.com for more fun projects!

For news and updates follow @codeguppy on Twitter!



https://codeguppy.com/
https://twitter.com/codeguppy

