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VPLs - Visual Programming Languages

"In computing, a visual programming language (visual programming system, VPL, or, VPS) is any
programming language that lets users create programs by manipulating program elements
graphically rather than by specifying them textually .”

Excerpt frOm W|k|ped |a (https//enwikipedia.org/wikiNVisual programming language) 2
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Flow based
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Block based

:Ieep 500  Milliseconds v

Image from Blockly TinyGo playground epssgtuscomconeoniniaioyinygo)
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Why??

Because | like to make crazy things with Go




Why VPL?? (more seriously)

e | think programming will be an essential skill in the present/future

It's a great way to introduce people to programming (specially children)

Great for simple tasks (home automation, IFTTT,...)

NoCode / LowCode movements are getting popular

Go has a nice standard library, easy to read and multiple targets




How?

Meet Blockly (or MakeCode or Scratch or ArduBlock or ...)
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Blockly is ...

e Pure JavaScript library.
e 100% client side. No server side dependencies.
e Compatible with all major browsers: Chrome, Firefox, Safari, Opera, and Edge.

e Highly customizable and extensible.

Blockly does not officially support Go.



Blockly does not officially support Go

Could it?

Let's take a quick Tour of Go

but before the tour...



Note 1: Blockly/TinyGo Playground

! WEB BROWSER

| Blockly |  co e )
BLOCK EDITOR X SERVER ¢

i CODE .
| | (is) e B

compilg code
via tinygo

WEB BROWSER

—» .WASM runs

CONSOLE
> OUTPUT
el e e o e o . - - - -
r -----------
I
I
3 HEX
! > DEVICE
I
I
] REAL HARDWARE

10



Note 2: TinyGo

TinyGo is a project to bring the Go programming language to microcontrollers and modern

web browsers by creating a new compiler based on LLVM.
Version 0.27.0 released on Febreuary 3rd

FOSd em 20 1 9 T| nyG (0] @d ea d p rog fam 'S ta | k (hitps//archive.fosdem.org/2019/schedule/event/go_on microcontrollers/) 1 1
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Note 3: Still under construction

Credit to Renee French for the Go Gopher

Consider this a proof of concept or a work in progress. Heavily under construction, use at your
own risk. 12



Hello, tH5

Welcome to a tour of the Go blocks programming language.
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Hello, 5% (generated code)

package main

import (
llfmtll
)

func main() {
fmt.Println("Hello, tHH")

}
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Packages

Every Go program is made up of packages. This program is using the packages with import
paths "fmt" and "math/rand".
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Packages (generated code)

package main

import (
llfmtll
"math/rand"

)

func main() {
fmt.Println("My favorite number is")
fmt.Println(rand.Intn(10))
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Functions

A function can take zero or more arguments. In this example, add takes two parameters of
type Number*. A return statement without arguments returns the named return values.
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Functions (generated code)

package main

import (
Hfmtll
)

func main() {
fmt.Println(add(42, 13))

¥

func add(x int32, y int32) (z int32) {
zZ=Xx+y
return

18



Variables

The var statement declares a list of variables; as in function argument lists, the type is last.
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Variables (generated code)

package main

import (
llfmtll
)

var (
myString string
myNumber int32
)

func main() {
myString = "Hello Golab!"
fmt.Println(myString)
myNumber = myNumber + 1
fmt.Println(myNumber)
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For

Go has only one looping construct, the for loop.
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For (generated code)

package main

import (
llfmtll
)

var sum int32

func main() {
sum = 0

for i := int32(0); i <= 9; i++ {
sum = sum + 1

¥
fmt.Println(sum)



If and else

GO's if statements are like its for loops; the expression need not be surrounded by
parentheses () but the braces { } are required.

23



* * * * +* * * * * * * * +* * * * +* *
+* + +* +* +* + +* +* +* +* +* +* +* + +* +* +* +
+ +* +* * + +* +* +* + +* +* +* +* < * +* +* +*
+ * * +* * * * * + +* * +* * * * * + *
+ * +* +* + * + L 4 +* +* +* +* + +* +* + +* *
+* * * +* * +* * * * +* * * * +* +* * +* +*
+ L * +* + +* * +* L +* * +* + +* * +* * +*
+ +* +* * + +* + * + +* +* * + +* +* + * +*
. +* * +* * +* * + * * * +* * +* * + +* *
* * * * * * * * * * * * * * * * * *
. . * . . . . . . . . - . . . . . *
. . - * . . . - . . * * * . - * . .
. * . . + * * . . * * . + + * . . *
. * . . . . . . . * . . . * . . . *
. . . * ‘ . . * . . . * . ‘. . * . ‘.
. A4 . . . . . . . . . . . . . . . A4
‘ ‘. ‘. ‘ . ‘. ‘. ‘ . . ‘. ‘ . ‘ ‘. ‘ . .
. . . . . . . . . ‘. . . . . . . ‘ .
. ‘. . + ‘. . . + . . . . ‘. . . + . ‘.
+ ‘. ‘. ‘. ‘. + ‘. ‘. + ‘. ‘. . ‘+ + . ‘. + +
* + + * . + + * . + + * * + + * . +
+ * . ‘. + * A4 * + A4 . A + * A4 * + A4
+* + - * + + - * + + - * + + - + +* +




If and else (generated code)

package main
import (

Hfmtll
)

var x int32

func main() {
if x%2 =

} else {

}

:O{
fmt.Println("X is even")

fmt .Print1n("X is odd")

24



Defer

A defer statement defers the execution of a function until the surrounding function returns.
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Defer (generated code)

package main

import (
llfmtll
)

func main() {
defer fmt.Println("world")
fmt.Println("hello")
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Goroutines

A goroutine is a lightweight thread managed by the Go runtime.

27
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Goroutines (generated code)

package main

import (
Hfmtll
"time"

)

func main() {
go say('world")
say("hello")

}

func say(s string) {
for i := int32(0); i <= 4; i++ {
time.Sleep (100 * time.Millisecond)
fmt.Println(s)

28



Demo time!

A CAUTION

Gophers

are
doing
experiments

Let's see a few examples where this could be useful
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Logo Turtle

Introducing people to programming

Valiant Turtle http://www.theoldrobots.com/turtle5.html epsmwwineoroborscomteshom

Turtles are educational robots used in computer science and mechanical engineering
training, a great way to introduce programing to people.

30
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Gopherino

Meet Gopherino, based on DFRobot's MaQueen, powered by BBC micro:bit

BBC micro:bit ‘
(brains)

HC-SR04 distance
sensor

(eyes)
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Gopherino (avoiding obstacles)




Gopherino (example)

-1 distance v RGH
£LLEl while v il true v

do | set CEEERA to | 5 HC-SRO4 read distance

(R if “distance v || < v [ 60 |
do l"’"ﬂ \/[6)'=8 Spin right v

S[<50) 500 | Milliseconds v
|
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Gopherino (generated code)
package main

import (
"machine"
lltimell

"tinygo.org/x/drivers/hcsr04"
"github.com/conejoninja/gopherino/motor

)

var (
distance int32
gopherino_hcsr04 hcsr04.Device
i2c = machine.l2CO
gopherino_motor *motor.Device

)
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The shrimp-tank problem

Simple tasks / home automation




The shrimp-tank problem

Water heaters are cheap, water coolers not so much
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instead you can blow a fan to cool water (it's cheaper)
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Circuit NANO RP2040 + DS18B20

Temperature sensor
DS18B20
(waterproof)

RGB LED strip

o€
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elo X
o0 &
alol
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OO0

Instead of a fan, I'll use a RGB LED strip for demo purposes
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Plan B: GopherBadge + SHT4x

Instead of a fan, I'll color the screen
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Code (blocks)

set o7 8125000
£LE1 while v i true v

do

Set .8 = SHT4x read temperature

() if temperature v || < v [§| 27000 |

do Fill screen with color
—

else Jill screen with color

N
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Code (generated)

temperature = 25000
for true {
temperature, _, _ = sensors_sht4x.ReadTemperatureHumidity/()

if temperature <= 27000 {
display.FillScreen(color.RGBA{51, 255, 51, 255})
} else {
display.FillScreen(color.RGBA{255, 0, 0, 255})

}

40



No code / Low code + WASM

WebAssembly is getting supported by more and more entities.
Add the easiness of nocode/lowcode and the possibilities are limitless, from serverless code
to program extensions.

To name a few:
- Fermyon Spin - build & run event-driven applications wrpssmmwwfermyon comvspiny

- Cloudflare workers - deploy serverless code instantly across the globe wpsmorkersdoudtiare com
- Ca pSUle - WASM FU nCtlon Runner(https://bots—garden.github.io/capsule/)
- Extism - plug-in system for everyone nipssexismorg 41
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Fermyon SPIN WASM worker (visit counter)
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Code (blocks)

On initdo | set (LN ad to [ ¢ [)
5 count v RGIIM O
-4 countKey v &0

Create KV data-store with name | ¢ EEE09 27

-1 countstr v R Getkey | (ZICETE) from KV data-store
set (T3 . @ = | convert string ‘countStr v QRGN

set [LIMIEIED to | convert number count v ' n to string

TSN countkey v JRLCREITENM countstr v
R countStr v

S—

43



Code (generated)



func init() {
spinhttp.Handle(func(w http.ResponseWriter, req *http.Request) {

store, err := kv.OpenStore('default")

if err !'=nil {
http.Error(w, err.Error(), http.StatusInternalServerError)
return

¥

defer store.Close()
countStr = func() string {

v, err := store.Get(countKey)
if err = nil {
return "Q"
¥
return string(v)
1O,
count, _ = func() (int32, error) {
i, err := strconv.Atoi(countStr)
return int32(i), err
1O,

countStr = strconv.Itoa(int(count + 1))
store.Set(countKey, []byte(countStr))

w.Write([]byte(countStr))
})



The blocks
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The blocks (definition)

My Custom Block

"type": "block_type",
"message0"; "My Custom Block",

"previousStatement": null,
"nextStatement": null,

"colour": 230,
"tooltip": ",
"helpUrln: nn
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The blocks (code)

Blockly.Go['block_type'] = function(block) {
// TODO: Assemble Go into code variable.
var code = 'myCustomBlockFunction();\n’;
return code;

5
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The block generator

Block Factory Block Exporter Workspace Factory

‘ Block Library

Input A 1510 block_type

Field

‘ Save "block_type" v
E Preview: |ur v

My Custom Block

inputs | dummy input

Type
Colour

GEGE left v B 508 My Custom Blockl
—

| automatic v ERIIIS

tooltip
help url

top type

bottom type

colour

I top+bottom connections v

Block Definition: [ison v

Delete "block_type" co

{
"type": "block type",
"message0”: "My Custom Block",
"previousStatement”: null,
"nextStatement”: null,
"colour": 230,

"tooltip": "",
"helpurl®: ""

Generator stub: |Javascript v |

Blockly.JavaScript['block type'] = function(block) {
// TODO: Assemble JavaScript into code variable.
var code = '...;\n";
return code;

'

B | oC k Fa CtO ry(hn;osvfolockly-demo.appspotconVstaﬁddemos/bIod@ctoryflndexhtml)
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Features
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Conditionals
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Lists
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In-line documentation
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Translations
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Colors by categories
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Images

DS18B20 read temperature
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Easy to copy, fun to share

Your programs looks good on paper, easier to copy by a student than just text (highlighting
built-in).
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Hide complexity

(as much as you want)
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Limitations

e not everything supported (yet), need to create a block for it

probably worse for vision impared people or screen reader users

Go static typing is complicated

make a lot of decisions on behalf of the user (variable names, all numbers are int32,...)

ugly code sometimes (because we're hiding complexity from the user)

not much documentation, a bit hard to debug
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Links

® B | OCkly T| nyG (0] (https://github.com/conejoninja/blockly-tinygo)

G 0] p h erino (https://github.com/conejoninja/gopherino)

S h r| m p ta n k p FOJ eCt (https://github.com/conejoninja/shrimp-tank)

Fe rmyO N S P I N WAS M VVO rke I (https://github.com/conejoninja/spinworker)

T| nyG 0] (https://tinygo.org/)
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Thank you

Daniel Esteban
https://social.tinygo.org/@conejo/ wpsssoclinygoorgi@coneio
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