
Learnable Programming with Rust



What is learnable programming?



Design principles to improve understanding



Show the state of a program



Lowering barriers







How it works



Run



Run







hello world



Enhance documentation







What about dependencies?



Rust Playground is limited



… which complicates learning



WebAssembly to save the day



So what about compatibility?



Mocks & stubs make it easy



Feature flags or auto-mocking



Visualize state





GET / 
Host: www.rust-lang.org 
User-Agent: reqwest 
Accept: */*

http://www.rust-lang.org


HTTP/1.1 200 OK 
Server: Rocket 
Content-Type: text/html 
Content-Length: 65303



Highlight context



Code is data





← e.g.: foo=bar&baz=quux



ExprMethodCall { method: “send” } 
ExprMethodCall { method: “form” } 
ExprMethodCall { method: “send” } 
ExprAwait



match expr { 
  ExprMethodCall { method_name } => { … } 
}



Visualize execution



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 

x = 1, return: {100, 101, … 110 }



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 

value = 1, return: (0, 100)



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 

i = 1, x = 100, return: false



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 

value = 1, return: (0, 100)



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 

value = 1, return: (0, 100)

1    2    3   4    5    6    7    8    9



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 

1    2    3   4    5    6    7    8    9

i = 4, x = 104, “4:104”



(0..5).flat_map(|x| x * 100 .. x * 110) 
      .enumerate() 
      .filter(|&(i, x)| (i + x) % 3 == 0) 
      .for_each(|(i, x)| println!("{}:{}", i, x)); 



fn step1(&self) -> impl Iterator { 
  (0..5).flat_map(|x| x * 100 .. x * 110) 
} 

fn step2(&self) { 
  self.enumerate() 
}



struct Snippet { <state> } 

impl Generator for Snippet { 
  fn step1(&self) -> impl Iterator { 
    (0..5).flat_map(|x| x * 100 .. x * 110) 
  } 
  fn step2(&self) { 
    self.enumerate() 
  } 
}



let snippet = Snippet::new(). 
snippet.step1(); 
// output the current state 
snippet.step2(); 
// output the current state



How to implement it?



Infrastructure



Is it scalable?



Dependencies are hard



There’s no linking for WebAssembly



… or is there?



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions

JavaScript



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions

Memory Memory



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions

Memory Memory



Module A Module B

Exported Functions Exported Functions

Imported Functions Imported Functions

Memory Memory



What’s next?



Make documentation interactive



Make it simple



Make it automatic



Join the development!



https://github.com/nbaksalyar/interactivedoc

https://github.com/nbaksalyar/interactivedoc


Thank you!


