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Unit #14 Json

Content

Sketch A6.14.1 simple json data file
Sketch A6.14.2 more complex json
Sketch A6.14.3 birds data.json file
Sketch A6.14.4 json asynchronous callbacks
Sketch A6.14.5 saveJSON() part 1
Sketch A6.14.6 saveJSON() part 2

Introduction

Data  is  formatted  in  many  different  forms,  two  very 
common ones are CSV or JSON which are easily 
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Part 1

This is just a simple sketch with one bubble described as 
an object and drawing it filled with yellow. 

Sketch A6.14.1 simple json data file

sketch.js

let bubble

function setup()

{

  createCanvas(400, 400)

  bubble = {

    x: "200",

    y: "300",

    diameter: "100",

    colour: color(255, 255, 0)

  }

}

function draw()

{

  background(220)

  fill(bubble.colour)

  circle(bubble.x, bubble.y, bubble.diameter)

}
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Notes
Creating a simple dataset of one yellow bubble with x, y 
co-ordinates and a diameter. The bubble is an object with 
those elements. This works fine for one bubble but what 
if you want 100 different circles. It can be improved by 
putting the data in a separate .json file which is a 
JavaScript data file.  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Part 2

Next  we  create  another  file  and  give  it  a  name 
bubble.json  and  adapt  the  sketch.js  to  reference  it. 
First the .json file. 

Notes
You can check if the format is correct because it does 
need to be. The following website will do that by you 
copying and pasting into the website and it will return 
the result. 

https://jsonformatter.curiousconcept.com/#  is  a  way  of 
checking if the json is OK. 

bubble.json

{

  "name": "bubble",

  "x": "200",

  "y": "300",

  "r": "255",

  "g": "255",

  "b": "0",

  "diameter": "100"

}

www.TheHappyCoder.org  of 6 75 Data A6

https://jsonformatter.curiousconcept.com/#
http://www.TheHappyCoder.org


Part 3

Now the sketch…

sketch.js

let bubble

function setup() 

{

  createCanvas(400, 400)

  bubble = loadJSON("bubble.json")

}

function draw() 

{

  background(220)

  fill(bubble.r, bubble.g, bubble.b)

  circle(bubble.x, bubble.y, bubble.diameter)

}
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Part 4

There is a possibility that the draw() function might run 
before  the  data  has  loaded.  In  the  above  example  it 
didn’t happen but, there again, it is a very small file. 
Below is a way of preloading the data before anything is 
done with it. To get round this we use the preload() 
function. 

sketch.js

let bubble

function preload()

{

  bubble = loadJSON("bubble.json")

}

function setup() 

{

  createCanvas(400, 400)

}

function draw() 

{

  background(220)

  fill(bubble.r, bubble.g, bubble.b)

  circle(bubble.x, bubble.y, bubble.diameter)

}
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Part 1

This is the bubble.json file with two bubbles, a red 
bubble and a green bubble. The bubble is now an array 
called  bubble[].  bubble[0]  is  the  red  bubble  and 
bubble[1] is the green bubble. 

Sketch A6.14.2 more complex json

bubble.json

{

  "bubble": [

      {

         "name": "a red bubble",

         "x": "200",

         "y": "300",

         "r": "255",

         "g": "0",

         "b": "0",

         "diameter": "100"

      },

      {

         "name": "a green bubble",

         "x": "250",

         "y": "150",

         "r": "0",

         "g": "255",

         "b": "0",

         "diameter": "50"

      }

   ]

}
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Part 2

we can now draw these two bubbles. We create a variable 
called data and the json file is loaded into that data 
variable. 

sketch.js

let data

function preload()

{

  data = loadJSON("bubble.json")

}

function setup() 

{

  createCanvas(400, 400)

}

function draw() 

{

  background(220)

  fill(data.bubble[0].r, data.bubble[0].g, data.bubble[0].b)

  circle(data.bubble[0].x, data.bubble[0].y, 
data.bubble[0].diameter)

  fill(data.bubble[1].r, data.bubble[1].g, data.bubble[1].b)

  circle(data.bubble[1].x, data.bubble[1].y, 
data.bubble[1].diameter)

}
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Challenges
1. Add more bubbles
2. Add different shapes
3. There is some useful json data on GitHub which you can 

copy and create your own json file and try to pull 
data from it. The link is: https://github.com/dariusk/
corpora/tree/master/data  have  a  go  at  using  this 
datasets and see what you can do. 
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Part 1

Go  to  the  website  https://github.com/dariusk/corpora/
tree/master/data click on the links:

data > animals > birds_antarctic.json then click on raw 
and copy the whole data. After creating a file called 
birds.json  paste  the  data  in  as  is.  You  should  have 
something like this. 
 

Sketch A6.14.3 birds data.json file

birds.json

{

  "description": "Birds of Antarctica, grouped by family",

  "source": "https://en.wikipedia.org/wiki/
List_of_birds_of_Antarctica",

  "birds": [

    {

      "family": "Albatrosses",

      "members": [

        "Wandering albatross",

        "Grey-headed albatross",

        "Black-browed albatross",

        "Sooty albatross",

        "Light-mantled albatross"

      ]

    },

    {

      "family": "Cormorants",

      "members": [

        "Antarctic shag",

        "Imperial shag",

        "Crozet shag"
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      ]

    },

    {

      "family": "Diving petrels",

      "members": [

        "South Georgia diving petrel",

        "Common diving petrel"

      ]

    },

    {

      "family": "Ducks, geese and swans",

      "members": [

        "Yellow-billed pintail"

      ]

    },

    {

      "family": "Gulls",

      "members": [

        "Kelp gull"

      ]

    },

    {

      "family": "Penguins",

      "members": [

        "King penguin",

        "Emperor penguin",

        "Gentoo penguin",

        "Adelie penguin",

        "Chinstrap penguin",

        "Rockhopper penguin",

        "Macaroni penguin"

      ]
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    },

    {

      "family": "Shearwaters and petrels",

      "members": [

        "Antarctic giant petrel",

        "Hall's giant petrel",

        "Southern fulmar",

        "Antarctic petrel",

        "Cape petrel",

        "Snow petrel",

        "Great-winged petrel",

        "White-headed petrel",

        "Blue petrel",

        "Broad-billed prion",

        "Salvin's prion",

        "Antarctic prion",

        "Slender-billed prion",

        "Fairy prion",

        "Grey petrel",

        "White-chinned petrel",

        "Kerguelen petrel",

        "Sooty shearwater"

      ]

    },

    {

      "family": "Sheathbills",

      "members": [

        "Snowy sheathbill"

      ]

    },

    {

      "family": "Skuas and jaegers",
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      "members": [

        "South polar skua",

        "Brown skua"

      ]

    },

    {

      "family": "Storm petrels",

      "members": [

        "Grey-backed storm petrel",

        "Wilson's storm petrel",

        "Black-bellied storm petrel"

      ]

    },

    {

      "family": "Terns",

      "members": [

        "Arctic tern",

        "Antarctic tern"

      ]

    }

  ]

}
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Part 2

now we are going to pull all this data out and present it 
using DOM elements without a canvas. 

sketch.js

let data

function preload()

{

  data = loadJSON("birds.json")

}

function setup() 

{

  noCanvas()

  let birds = data.birds

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

  {

    createElement('h2', birds[i].family)

    let members = birds[i].members

    for (let j = 0; j < members.length; j++)

    {

      createElement('p', members[j])

    }

  }

}
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Notes
The ‘h2’ refers to the HTLM markup for a header size 2. 
The  ‘p’  is  the  HTML  markup  for  a  paragraph.  The 
createElement() is a p5 DOM library for creating HTML. So 
in this case you are downloading all the data from the 
json file as data. The birds variable pulls out the array 
of birds in the json file. There are two loops, the first 
one gets the names of all the bird’s families and the 
second nested loop gets all the members of that family.

Challenge
1. Try other data sets on that website 
2. Try to pull out individual specific birds or family of 

birds
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Important note: we keep the birds.json file

Part 1

you can’t preload data that is constantly being updated 
like the weather. So you upload it asynchronously as well 
as  using  it  at  the  same  time.  Therefore  there  is  no 
waiting for new data and the programme stops each time. 
The previous example was a synchronous way of loading 
data.  This  introduces  callback  (gotData)  for  when  the 
data has been downloaded.

Sketch A6.14.4 asynchronous callbacks

sketch.js

let data

function setup() 

{

  loadJSON("birds.json", gotData)

}

function gotData(data)

{

  console.log(data)

}
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Notes
We load the data from birds.data and get a callback when 
it  is  done  by  executing  the  function  gotData().  The 
variable data inside the gotData brackets is the variable 
that receives the data. The console log will show the 
data. 
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First of two ways to save a json file. Click on the 
canvas and then find the saved file and open it. 

Sketch A6.14.5 saveJSON() part 1

sketch.js

function setup() 

{

  createCanvas(400, 400)

  background(220)

  textSize(20)

  text('click on canvas to save json file', 50, 50, width, 
height)

}

function mousePressed() 

{

  if (mouseX > 0 && mouseX < width && mouseY > 0 && mouseY < 
height) 

  {

    createStringDict({

      triangle: 3,

      square: 4,

      pentagon: 5,

      hexagon: 6,

      heptagon: 7,

      otagon: 8

    }).saveJSON('vertices')

  }

}
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... and the second is quite similar, here you can name 
elements of the json file

Sketch A6.14.6 saveJSON() part 2

sketch.js

let json = {}

json.id = 0

json.shape = "Polygon"

json.name = "Hexagon"

function setup() 

{

  createCanvas(400, 400)

  background(220)

  textSize(20)

  text('click on canvas to save "json" file', 50, 50, width, 
height)

}

function mousePressed() 

{

  if (mouseX > 0 && mouseX < width && mouseY > 0 && mouseY < 
height) 

  {

    saveJSON(json, "polygon.json")

  }

}
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Unit #15 Additional Stuff

Content
Sketch A6.15.1 promises
Sketch A6.15.2 introducing const
Sketch A6.15.3 arrow function part 1
Sketch A6.15.4 arrow function part 2
Sketch A6.15.5 for ... of loop
Sketch A6.15.6 higher order functions
Sketch A6.15.7 array function - map()
Sketch A6.15.8 array function - fill()
Sketch A6.15.9 array function - reduce()
Sketch A6.15.10 min/max with reduce()
Sketch A6.15.11 array function - filter()
Sketch A6.15.12 array function - sort()
Sketch A6.15.13 Simple Particle System
Sketch A6.15.14 higher level functions

Introduction
JavaScript  like  any  other  coding  language  (or  any 
language  for  that  matter)  evolves,  changes  as 
improvements are made. This means that new features are 
introduced and sometimes old ones don’t work any more. 
This can be very unsettling when you start and probably 
very annoying if you have always used a particular way of 
doing things. 

This is life and we have to adapt and change otherwise 
life  does  not  work  for  us,  you  end  up  bitter  and 
frustrated. So too with coding, things change and shift 
and  you  need  to  be  flexible  enough  to  move  with  the 
changes. 

This unit is bits and pieces, mostly changes that have 
happened. They are going to crop up here and there in the 
code  you  will  see.  You  don’t  have  to  understand 
everything but by working through this unit you will to 
small degree at least be familiar. If you are struggling 
with any bit of it, skip it and move on or search for 
more examples and explanations. That is the nature of 
code. 
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Part 1

Previously we might have done this to delay a function 
event using setTimeout()

Sketch A6.15.1 promises

sketch.js

function setup()

{

  noCanvas()

  setTimeout(sayHello, 1000)

}

function sayHello()

{

  createP('hello')

}
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Part 2

A more nuanced way of returning a promise in 1 second, 
this  incorporates  error  messages,  good  practice.  NaN 
means Not a Number

sketch.js

function setup()

{

  noCanvas()

  delay(1000)

    .then(() => createP('hello'))

    .catch((err) => console.error(err))

}

function delay(time)

{

  return new Promise((resolve, reject) => {

    if (isNaN(time))

    {

      reject(new Error('delay wants a number'))

    }

    else

    {

      setTimeout(resolve, time)

    }

  })

}
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This is a type of data, unlike let, floats or integers it 
cannot be used a variable that will change its value it 
is used where a constant is needed

Sketch A6.15.2 introducing const

sketch.js

let x = 100

const y = 200

function setup()

{

  createCanvas(400, 400)

}

function draw()

{

  background(220)

  circle(x, y, 100)

  x = x + 1

  y = y + 1

}
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Notes
When you run this sketch you will get an error. 

Uncaught  TypeError:  Assignment  to  constant  variable. 
(sketch: line 14)

This  means  that  you  have  tried  to  reassign  a  const 
variable. The variable x has been initiated as a let (or 
var in old money), this means it is a variable that you 
can reassign, that you can change. The const variable 
cannot be changed because you are calling it a constant. 
The reason you might do this is because it safeguards it 
being changed by accident. You probably will never use it 
but if you come across it at least you know. 

Challenge
Comment out the line y = y + 1 and let it run again
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Arrow notation makes the code very compact

Step 1

A button press to randomly change the background colour

Sketch A6.15.3 arrow function part 1

sketch.js

function setup() 

{

  createCanvas(400, 400)

  background(220)

  let button = createButton('press')

  button.mousePressed(changeBackground)

}

function changeBackground()

{

  background(random(255))

}
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Step 2

Putting the function changeBackground() into mousePressed

sketch.js

function setup() 

{

  createCanvas(400, 400)

  background(220)

  let button = createButton('press')

  button.mousePressed(function changeBackground()

  {

    background(random(255))

  })

}
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Step 3

You don’t even need the name of the function, it is an 
anonymous. 

sketch.js

function setup() 

{

  createCanvas(400, 400)

  background(220)

  let button = createButton('press')

  button.mousePressed(function()

  {

    background(random(255))

  })

}
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Step 4

Anonymous functions make even more compact all onto one 
line of code

sketch.js

function setup() 

{

  createCanvas(400, 400)

  background(220)

  let button = createButton('press')

  button.mousePressed(function() {background(random(255))})

}
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Step 5

Adding in the arrow notation

sketch.js

function setup() 

{

  createCanvas(400, 400)

  background(220)

  let button = createButton('press')

  button.mousePressed(() => {background(random(255))})

}
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Notes
Instead of writing a function such as 

function update()
{
  // do something
}

Or an anonymous function such as

function(arguments)
{
  // do something
}

You can use the arrow function. It will do the same thing 
but with more brevity. It is using the equals sign and 
the greater than symbols =>. If you work through the 
above example one sketch at a time you can see how you 
can slim down the code to just one line using the =>  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A counter starts at 100 after a 500 millisecond delay

Sketch A6.15.4 arrow function part 2

sketch.js

function setup() 

{

  noCanvas()

  const counter = new Counter(100, 500)

}

class Counter 

{

  constructor(start, wait)

  {

    this.count = start

    this.p = createP('')    

    setInterval(() => {this.count++; this.p.html(this.count)}, 
wait)

  }

}
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Notes
Instead of having lots of different functions (which are 
still OK to use) you can condense it into one line of 
code. You may find this a little strange but if you come 
across it you might at least have some idea what it is 
used  for  and  short  for.  The  first  example  above  is 
probably easier to read and understand as you can see the 
development of its use. 

Challenge
Just work through this logically and see if you can put 
it together in your head. 
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Part 1

These are very useful and powerful loops that we will use 
a  lot  later  on  but  this  sketch  is  simply  a  sketch 
creating randomly wandering bubbles (something you have 
done previously, after this we will use the for-of loop()

Sketch A6.15.5 for ... of loop

sketch.js

let bubbles = []

function setup()

{

  createCanvas(400, 400)

  for (let i = 0; i < 100; i++)

  {

    bubbles[i] = new Bubble()

  }

}

function draw()

{

  background(220)

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

  {

    bubbles[i].display()

    bubbles[i].move()

  }

}

class Bubble

{
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  constructor()

  {

    this.x = width/2

    this.y = height/2

  }

  

  display()

  {

    noFill()

    circle(this.x, this.y, 100)

  }

  

  move()

  {

    this.x = this.x + random(-2, 2)

    this.y = this.y + random(-2, 2)

  }

}
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Notes
This a standard class approach to a sketch. It creates 
100  bubbles  that  randomly  wobble  all  over  the  page 
starting  at  the  centre.  In  the  next  sketch  we  will 
replace the ‘let i = 0; i < bubbles.length; i++’ with a 
for...of loop.

Challenge
Play with this sketch to get a feel for it again if rusty 
on using classes.  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Part 2

Now to add in the for-of loop()

sketch.js

let bubbles = []

function setup()

{

  createCanvas(400, 400)

  for (let i = 0; i < 100; i++)

  {

    bubbles[i] = new Bubble()

  }

}

function draw()

{

  background(220)

  for (let bubble of bubbles)

  {

    bubble.display()

    bubble.move()

  }

}

class Bubble

{

  constructor()

  {

    this.x = width/2

    this.y = height/2
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  }

  

  display()

  {

    noFill()

    circle(this.x, this.y, 100)

  }

  

  move()

  {

    this.x = this.x + random(-2, 2)

    this.y = this.y + random(-2, 2)

  }

}
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Notes
If you look at the yellow boxes in the table above you 
will  see  that  we  have  effectively  created  another 
variable  called  bubble  that  simply  picks  up  every 
bubbles, displays and moves them. This is just a simple 
demonstration  of  the  for...of  loop.  It  may  appear  in 
sketches that you will see and it is there for you to 
recognise its purpose.

Challenge
Change  the  named  variable  ‘bubble’  to  something 
completely different like banana! e.g. 

for (let banana of bubbles)
{
  banana.display()
  banana.move()
}
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Step 1

You don’t need the setup() or draw() function. Here you 
are multiplying two numbers together and returning the 
value  of  the  multiplier()  function  x  times  factor. 
Console  log  the  result  by  calling  the  function  with 
arguments for x (3) and factor (6). The result is shown 
in the console. 

Sketch A6.15.6 higher order functions

sketch.js

function multiplier(x, factor)

{

  return x * factor

}

console.log(multiplier(3, 6))
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Step 2

Now we want the factor to be 2 so we are doubling the x 
value and x is now an argument for an anonymous function 
returning  the  x  times  function.  We  create  a  variable 
called doubler. Making the argument 2 because we want to 
double whatever x is. 

sketch.js

function multiplier(factor)

{

  return function(x)

  {

    return x * factor

  }

}

let doubler = multiplier(2)

console.log(doubler(5))
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Step 3

Adding in the arrow function. The arrow function shortens 
the code so that x returns x times factor. 

sketch.js

function multiplier(factor)

{

  return x => x * factor

}

let doubler = multiplier(2)

console.log(doubler(5))
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Notes
A higher order function is a function that takes another 
function as input or returns another function.

function hello(some other function)
{
  // do something
}

or 

function hello()
{
  return some other function
}

Some examples
map()
sort()
reduce()
filter()

Challenge
Make other functions to triple a number, addition etc 
using higher level functions and the arrow function.  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Part 1

The map function allows us to map onto each element of an 
array, the first console log gives us the current array 
and the second shows the result of the doubler function 

Sketch A6.15.7 array function - map()

sketch.js

let data = [1, 2, 3, 4, 5]

console.log(data)

function doubler(x)

{

  return x * 2

}

data = data.map(doubler)

console.log(data)

www.TheHappyCoder.org  of 45 75 Data A6

http://www.TheHappyCoder.org


Part 2

Now make doubler an anonymous function (removing the name 
‘doubler’) and putting it in the map function. Also put 
everything on one line. 

sketch.js

let data = [1, 2, 3, 4, 5]

console.log(data)

data = data.map(function(x) {return x * 2})

console.log(data)
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Part 3

Eliminating  everything  unnecessary  by  using  the  arrow 
function. Very elegant. 

sketch.js

let data = [1, 2, 3, 4, 5]

console.log(data)

data = data.map(x => x * 2)

console.log(data)
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Notes
Returns a new array after mapping one function onto the 
array, in this case doubling (*2) every number in the 
array. 

Challenge
Try other functions and see it working for more complex 
mathematical functions. 
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Part 1

Array is javascript for creating a new array. In. This 
case it has 10 elements. The fill() function fills it 
with 0 in this case.

Sketch A6.15.8 array function - fill()

sketch.js

let data = Array(10).fill(0)

console.log(data)
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Part 2

To put random numbers we have to create some numbers in 
the array, you can’t map onto an empty array. You then 
map them onto the new Array. The ‘Math.___’ bit is a 
maths library that you can use with Javascript. Here is a 
link to a fuller list of functions of which Math.random() 
is  just  one.  https://developer.mozilla.org/en-US/docs/
Web/JavaScript/Reference/Global_Objects/Math 

sketch.js

let data = Array(10).fill().map(Math.random)

console.log(data)
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Notes
This  is  just  for  a  work  through  to  see  some  useful 
examples of array functions. They may look strange to you 
if you haven’t used them or seen them before, but if you 
were to continue with coding then these examples will 
help you at least not run a mile. These are part of 

Challenge
Have a look at the list and see if there is any other 
Math.___ you could try. They give examples of code which 
you could at least have a play at. 
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Part 1

Simply adding the elements in the data array using a for 
loop()

Sketch A6.15.9 array function reduce()

sketch.js

let data = [1, 2, 3, 4, 5]

let sum = 0

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

{

  sum += data[i]

}

console.log(sum)
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Part 2

Using a for...of statement

sketch.js

let data = [1, 2, 3, 4, 5]

let sum = 0

for (let total of data)

{

  sum += total

}

console.log(sum)
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Part 3

Using the function reduce() The acc is the accumulator, 
you  still  get  the  right  answer  (15)  but  in  the  next 
sketch  we  will  see  what  the  acc  is  doing  by  console 
logging acc.
 

sketch.js

let data = [1, 2, 3, 4, 5]

function sum(acc, val)

{

  return acc + val

}

let answer = data.reduce(sum)

console.log(answer)
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Part 4
Here  you  can  see  in  the  console  that  you  get  the 
additions of the accumulator, it is increasing as you add 
each element together. So you get 1, 3, 6, 10 and 15. The 
15 is the answer console logged. If you notice it simply 
takes the first element in the array, this is because we 
never gave it its own initial value. 

sketch.js

let data = [1, 2, 3, 4, 5]

function sum(acc, val)

{

  console.log(acc)

  return acc + val

}

let answer = data.reduce(sum)

console.log(answer)
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Part 5

Now we are going to add another argument to the reduce() 
function. This will give it an initial value, in this 
case it will be 0 and you can now see this appear in the 
console. 

sketch.js

let data = [1, 2, 3, 4, 5]

function sum(acc, val)

{

  console.log(acc)

  return acc + val

}

let answer = data.reduce(sum, 0)

console.log(answer)
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Part 6

So what happens if we initialise the acc value at say 10? 
This will help us understand what it is doing. You can 
see  that  it  has  increased  the  final  answer  by  that 
amount. 

sketch.js

let data = [1, 2, 3, 4, 5]

function sum(acc, val)

{

  console.log(acc)

  return acc + val

}

let answer = data.reduce(sum, 10)

console.log(answer)
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Part 7

we can reduce it to nearly all onto one line of code 
using  the  arrow  notation.  Also  not  start  off  with 
initialising the accumulator (acc).

sketch.js

let data = [1, 2, 3, 4, 5]

let answer = data.reduce((acc, val) => acc + val)

console.log(answer)
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Part 1

Here we are going to find the largest element in the 
array. We have increased the second element from 2 to 12 
to check that this works. The accumulator checks against 
each value of the each element and returns the largest. 

Sketch A6.15.10 min/max with reduce()

sketch.js

let data = [1, 12, 3, 4, 5]

function findMax(acc, val)

{

  if (val > acc)

  {

    acc = val

  }

  return acc

}

let largest = data.reduce(findMax)

console.log(largest)
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Part 2

Now adding in the arrow function

sketch.js

let data = [1, 12, 3, 4, 5]

let largest = data.reduce((acc, val) => {

  if (val > acc) 

  {

    acc = val

  }

  return acc

})

console.log(largest)
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Part 3 - turnery operator

This is a very brief introduction to a turnery operator. 
This is syntax that you might struggle to get your head 
around.  There  is  a  greater  than  sign  which  asks  the 
question (comparison) is the val greater than acc? Hence 
the question mark (?) then the acc is equal to the val. 
read through the line of code to get an idea what is 
happening here. If you don’t understand don’t worry but 
you can now say at least you have seen it in action. 

sketch.js

let data = [1, 12, 3, 4, 5]

let largest = data.reduce((acc, val) => val > acc ? val : acc)

console.log(largest)
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Part 1 - all the evens

Another higher order function called filter(). In this 
example we write a function called isEven() which divides 
every element x in the array by 2 and if the remainder is 
zero it must even returns that element. The symbol modulo 
% divides the two numbers and returns the remainder. 

Sketch A6.15.11 array function filter()

sketch.js

let data = [1, 2, 3, 4, 5, 6, 7, 8, 9]

function isEven(x)

{

  return (x % 2 == 0)

}

data = data.filter(isEven)

console.log(data)
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Part 2

Now adding in the arrow function

Challenges
1. Now do the odd numbers
2. Can you do the not odd ones (the even ones)

sketch.js

let data = [1, 2, 3, 4, 5, 6, 7, 8, 9]

data = data.filter(x => x % 2 == 0)

console.log(data)

www.TheHappyCoder.org  of 63 75 Data A6

http://www.TheHappyCoder.org


Part 3 - against all the odds

An even simpler way using its true and false (boolean) 
functionality. This one gives us the odd numbers

sketch.js

let data = [1, 2, 3, 4, 5, 6, 7, 8, 9]

data = data.filter(x => x % 2)

console.log(data)
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Part 4

A slight adaptation to give you the even numbers

(Note: you will get a mini alert)

sketch.js

let data = [1, 2, 3, 4, 5, 6, 7, 8, 9]

data = data.filter(x => !(x % 2))

console.log(data)
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Part 1

First let’s jumble the array of numbers so we can sort 
them. Then use a simple sorting function to sort the data 
in ascending order. Notice that it doesn't make a new 
array. It would also do the same with words and letters 
(strings) alphabetically. 

Challenge
Try  the  above  with  words,  letters  and  mixing  with 
capitals and numbers. 

Sketch A6.15.12 array function - sort()

sketch.js

let data = [1, 9, 3, 8, 5, 7, 6, 4, 2]

data.sort()

console.log(data)
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Part 2 - sorting objects

Sorting objects - you have to tell it what to do because 
it only has a default for certain things. In the case 
below we simply have two sets of co-ordinates but the 
sort just returns the current order, it doesn't know what 
to do with them. 

Challenge
Change the order of the values for both x and y’s and see 
what result you get. You should get the same resulting 
order no matter what their values. 

sketch.js

let data = [{x: 2, y: 10}, {x: 5, y: 6}]

data.sort()

console.log(data)
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Part 3

Introduce  a  comparison  between  the  two  y  values.  Now 
check the console. It sorts by whether it is a negative 
or positive number when you subtract them. e.g. if the 
subtraction is positive then the second number is smaller 
so that goes before the bigger number which was the first 
one and vice versa. If you aren’t sure (and I’m one of 
those then just experiment on what you know gives you the 
right answer if you are going to use it in a more complex 
or less obvious setting. 

Challenge
Try b.y - a.y  and see what difference it gives you. 

sketch.js

let data = [{x: 2, y: 10}, {x: 5, y: 6}]

function compare(a, b)

{

  return a.y - b.y

}

data.sort(compare)

console.log(data)
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Part 4 - and to finish

And now let’s simplify with the arrow function to finish 
this off

sketch.js

let data = [{x: 2, y: 10}, {x: 5, y: 6}]

data.sort((a, b) => a.y - b.y)

console.log(data)
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A simple particle system, you should be able to identify 
all  the  key  elements  and  functions,  nothing  that  you 
haven’t seen before

Sketch A6.15.13 Simple Particle System

sketch.js

let particles = []

function setup() 

{

  createCanvas(600, 600)

}

function draw() 

{

  background(220)

  for (let i = 0; i < 5; i++)

  {

    let p = new Particle()

    particles.push(p)

  }

  for (let i = particles.length-1; i >= 0; i--)

  {

    particles[i].move()

    particles[i].display()

    if (particles[i].remove())

    {

      particles.splice(i, 1)

    }

  }

}
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class Particle

{

  constructor()

  {

    this.x = 300

    this.y = 580

    this.vx = random(-0.5, 0.5)

    this.vy = random(-5, 0)

    this.alpha = 255

    this.diameter = random(10, 20)

  }

  move()

  {

    this.x += this.vx

    this.y += this.vy

    this.alpha -= 3

  }

  display()

  {

    noStroke()

    fill(0, this.alpha)

    circle(this.x, this.y, this.diameter)

  }

  remove()

  {

    return this.alpha < 0

  }

}
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Notes
This is an example of creating a simple particle system. 
It  generates  5  particles  every  frame.  A  particle  is 
removed when the alpha is zero this is to stop the array 
of particles from increasing infinitely. Checking each 
element of the array starting at the end rather than the 
beginning. Hence the line 

for (let i = particles.length-1; i >= 0; i--)

The remove() function checks to see if the alpha is less 
than 0 and it is then returns a ‘true’ boolean response. 
This  then  activates  the  function  and  splices  that 
particular element at index [i]. 

Challenges
1. Play with the parameters and see if you can make it 

look like smoke or something else entirely 
2. use colour and shapes, changing as they move 
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This incorporates many of the features covered in this 
unit

Sketch A6.15.14 higher level functions

sketch.js

let particles

function setup() 

{

  createCanvas(600, 600)

  particles = Array(100).fill().map(p => new Particle())

}

function draw() 

{

  background(220)

  for (let i = 0; i < 5; i++)

  {

    let p = new Particle()

    particles.push(p)

  }

  particles.sort((a, b) => a.col - b.col)

  for (let particle of particles)

  {

    particle.move()

    particle.display()

  }

  particles = particles.filter(p => !p.remove())

}

class Particle
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{

  constructor()

  {

    this.x = 300

    this.y = 580

    this.vx = random(-0.5, 0.5)

    this.vy = random(-5, 0)

    this.alpha = 255

    this.diameter = random(10, 20)

  }

  move()

  {

    this.x += this.vx

    this.y += this.vy

    this.alpha -= 3

  }

  display()

  {

    noStroke()

    fill(0, this.alpha)

    circle(this.x, this.y, this.diameter)

  }

  remove()

  {

    return this.alpha < 0

  }

}
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Notes
This  is  applying  the  higher  level  functions  learned 
previously to an actual example. It uses the following 
functions with the arrow notation...

map()
filter()
reduce()
sort()

It is useful to pick your way through this to understand 
something of what is going on. The only major addition to 
the original sketch was the random colour and the sort() 
function was used to place the lighter ones over the top 
of the darker ones. The red circle is the centre of all 
the particles

Challenge
Try to understand how it works, failing that just pick 
out where the higher functions occur and what they are in 
effect doing. 
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