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Ok but how do I build 
real Lustre apps?



thank you richard

Richard Feldman, Elm Europe 2017. Scaling Elm Apps
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build

discoverrefactor

the l ife of a f i le



make code easier to find reduce mental load improve reuse



refactors are cheap

• Extract function or variable 

• Rename symbol, move function 

• Pattern match on argument 

• Changing arguments 

• Adding variants or record fields



making things easier to f ind

pub fn view(model: Model) -> Element(Message) { 

  html.div([], [ 

    // ... 944 lines of code ... 
  ]) 

}



making things easier to f ind

pub fn view(model: Model) { 

  html.div([], [ 

    view_header(model), 

    view_main(model), 

    view_footer(model), 
  ]) 

}

pub fn view_header(model: Model) { 

  // ... 237 lines of code ... 

} 

pub fn view_main(model: Model) { 

  // ... 521 lines of code ... 

} 

pub fn view_footer(model: Model) { 

  // ... 186 lines of code ... 

}



reducing context

pub fn view_header(model: Model) -> Element(Message) { 

  // ... 237 lines of code ... 

} 

pub fn view_main(model: Model) -> Element(Message) { 

  // ... 521 lines of code ... 

} 

pub fn view_footer(model: Model) -> Element(Message) { 

  // ... 186 lines of code ... 

}



reducing context

pub fn view_header(user: User, menu_open: Bool) -> Element(Message) { 

  // ... 237 lines of code ... 

} 

pub fn view_main(model: Model) -> Element(Message) { 

  // ... 521 lines of code ... 

} 

pub fn view_footer() -> Element(message) { 

  // ... 186 lines of code ... 

}



reducing context
pub fn view_header( 

  user: User, 

  menu_open: Bool 

) -> Element(Message) { 

  html.header([], [ 

    // ... 

    html.button([event.on_click(UserToggledMenu)], [ 

      html.text("Menu") 

    ]) 

  ]) 

} 



reducing context
pub fn view_header( 

  user: User, 

  menu_open: Bool, 

  handle_menu_toggle: message 

) -> Element(message) { 

  html.header([], [ 

    // ... 

    html.button([event.on_click(handle_menu_toggle)], [ 

      html.text("Menu") 

    ]) 

  ]) 

} 

... Can only send this 

    specific message!



refactoring view

pub type Message { 

  UserSelectedTab(Tab) 

  UserChangedPage(page: Int) 
  UserClickedLogin 
  UserClickedLogout 
  AuthenticationTokenExpired 
  UserToggledMenuOpen 
  ApiReturnedArticles(Result(List(Article), Error))) 
  ApiReturnedPopularTags(Result(List(Tag), Error))) 

  UserChangedCommentDraft(String) 

  UserSubmittedComment 

  ApiCreatedComment(Result(Comment, Error)) 

  // 54 more message... 

} 

 

pub type Model { 

  Model( 

    session: Option(User), 

    route: Route, 
    tab: Tab, 

    current_page: Int, 

    total_pages: Int, 

    articles: RemoteData(List(Article)), 

    errors: List(#(String, String)), 

    tags: RemoteData(List(Article)), 
    menu_open: Bool, 
    // 11 more fields ... 

   ) 

} 

 



refactoring view

pub type Message { 

  UserSelectedTab(Tab) 

  UserChangedPage(page: Int) 
  UserClickedLogin 
  UserClickedLogout 
  AuthenticationTokenExpired 
  UserToggledMenuOpen 
  ApiReturnedArticles(Result(List(Article), Error))) 
  ApiReturnedPopularTags(Result(List(Tag), Error))) 

  UserChangedCommentDraft(String) 

  UserSubmittedComment 

  ApiCreatedComment(Result(Comment, Error)) 

  // 54 more message... 

} 

 

pub type Model { 

  Model( 

    session: Option(User), 

    route: Route, 
    tab: Tab, 

    current_page: Int, 

    total_pages: Int, 

    articles: RemoteData(List(Article)), 

    errors: List(#(String, String)), 

    tags: RemoteData(List(Article)), 
    menu_open: Bool, 
    // 11 more fields ... 

   ) 

} 

 



1. view gets too big 

2. update gets too big



1. view gets too big 

2. update gets too big



is  l ine count important?
pub fn update(model: Model, message: Message) { 

  case message { 

    // ... 276 other lines ... 

    UserToggledMenuOpen -> { 

      let menu_open = !model.menu_open 

      #(Model(..model, menu_open:), effect.none()) 

    } 

    // ... 545 other lines .... 

  } 

}



is  l ine count important?
pub fn update(model: Model, message: Message) { 

  case message { 

    // ... 276 other lines ... 

    UserToggledMenuOpen -> { 

      let menu_open = !model.menu_open 

      #(Model(..model, menu_open:), effect.none()) 

    } 

    // ... 545 other lines .... 

  } 

}

... other branches cannot 

    inflluence this one!



same strategy
fn toggle_menu(model: Model) -> #(Model, Effect(Message)) 

fn add_product(model: Model, product: Product, quantity: Int) 

  -> #(Model, Effect(Message)) 

fn remove_product(model: Model, product: Product) 
  -> #(Model, Effect(Message)) 

fn change_quantity(model: Model, product: Product, quantity: Int) 

  -> #(Model, Effect(Message)) 
 
fn update_shipping_costs(model: Model) -> #(Model, Effect(Message)) 

fn compute_total(model: Model) -> #(Model, Effect(Message))

... extra
ct update branches?



same strategy
fn toggle_menu(model: Model) -> #(Model, Effect(Message)) 

fn add_product(model: Model, product: Product, quantity: Int) 

  -> #(Model, Effect(Message)) 

fn remove_product(model: Model, product: Product) 
  -> #(Model, Effect(Message)) 

fn change_quantity(model: Model, product: Product, quantity: Int) 

  -> #(Model, Effect(Message)) 
 
fn update_shipping_costs(model: Model) -> #(Model, Effect(Message)) 

fn compute_total(model: Model) -> #(Model, Effect(Message))
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same strategy
fn toggle_menu(model: Model) -> #(Model, Effect(Message)) 

fn add_product(model: Model, product: Product, quantity: Int) 

  -> #(Model, Effect(Message)) 

fn remove_product(model: Model, product: Product) 
  -> #(Model, Effect(Message)) 

fn change_quantity(model: Model, product: Product, quantity: Int) 

  -> #(Model, Effect(Message)) 
 
fn update_shipping_costs(model: Model) -> #(Model, Effect(Message)) 

fn compute_total(model: Model) -> #(Model, Effect(Message))



really an improvement?

pub fn update(model: Model, message: Message) { 

  case message { 
 
    UserClickedAddToCart(quantity, product) -> { 

      let #(model, effect1) = add_product(model, product, quantity) 

      let #(model, effect2) = update_shipping_costs(model) 

      let #(model, effect3) = compute_total(model) 

      #(model, effect.batch([effect1, effect2, effect3]) 

    } 

  } 

}



same strategy2

fn toggle_menu(model: Model) -> Model 

fn add_product(items: List(LineItem), product: Product, quantity: Int) 

  -> List(LineItem) 

fn remove_product(items: List(LineItem), product: Product) 
  -> List(LineItem) 

fn change_quantity(items: List(LineItem), product: Product, quantity: Int) 

  -> List(LineItem) 
 
fn compute_shipping_costs(items: List(LineItem), country: Country) -> Price 

fn compute_total(items: List(LineItem), shipping: Price) -> Price



pub fn update(model: Model, message: Message) { 

  case message { 
    // ... 
    UserClickedAddToCart(product) -> { 

      let items = add_product(model.items, product, 1) 

      let shipping = update_shipping_costs(items, model.country) 

      let total = compute_total(items, shipping) 

      let model = Model(model:, items:, shipping:, total:) 

      #(model, effect.none())) 

    } 

  } 

}

same strategy2



awkward to extract update is still long no enforced guarantees



awkward to extract
pub type Cart { 

  Cart( 

    items: List(LineItem), 

    shipping_country: Country, 

    shipping_costs: Price, 

    total: Price 

  ) 

}



awkward to extract

pub fn add_product(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn remove_product(cart: Cart, product: Product) -> Cart 

pub fn change_quantity(cart: Cart, product: Product, quantity: Int) -> Cart

pub type Cart { 

  Cart( 

    items: List(LineItem), 

    shipping_country: Country, 

    shipping_costs: Price, 

    total: Price 

  ) 

}

... can now update all related 

   fields togeth
er!



update is st i l l  long

pub type CartMessage { 

  UserClickedAddToCart(product: Product) 

  UserClickedRemoveFromCart(product: Product) 

  UserChangedProductQuantity(product: Product, quantity: Int) 

}



update is st i l l  long

pub fn update_cart(cart: Cart, message: CartMessage) -> Cart

pub type CartMessage { 

  UserClickedAddToCart(product: Product) 

  UserClickedRemoveFromCart(product: Product) 

  UserChangedProductQuantity(product: Product, quantity: Int) 

}



enforcing guarantees

// -- CART ------------------------------------------------------------- 

pub type Cart { ... } 

pub type CartMessage { ... } 

pub fn add_product(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn remove_product(cart: Cart, product: Product) -> Cart 

pub fn change_quantity(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn update_cart(cart: Cart, message: CartMessage) -> Cart 

pub fn view_line_items(cart: Cart) -> Element(CartMessage) 

pub fn view_summary(cart: Cart) -> Element(message) 



enforcing guarantees

// -- CART ------------------------------------------------------------- 

pub type Cart { ... } 

pub type CartMessage { ... } 

pub fn add_product(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn remove_product(cart: Cart, product: Product) -> Cart 

pub fn change_quantity(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn update_cart(cart: Cart, message: CartMessage) -> Cart 

pub fn view_line_items(cart: Cart) -> Element(CartMessage) 

pub fn view_summary(cart: Cart) -> Element(message) 



enforcing guarantees

// -- CART ------------------------------------------------------------- 

pub type Cart { ... } 

pub type CartMessage { ... } 

pub fn add_product(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn remove_product(cart: Cart, product: Product) -> Cart 

pub fn change_quantity(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn update_cart(cart: Cart, message: CartMessage) -> Cart 

pub fn view_line_items(cart: Cart) -> Element(CartMessage) 

pub fn view_summary(cart: Cart) -> Element(message) 



enforcing guarantees

// cart.gleam 

pub opaque type Cart { ... } 

pub opaque type Message { ... } 

pub fn add_product(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn remove_product(cart: Cart, product: Product) -> Cart 

pub fn change_quantity(cart: Cart, product: Product, quantity: Int) -> Cart 

pub fn update(cart: Cart, message: Message) -> Cart 

pub fn view_line_items(cart: Cart) -> Element(Message) 

pub fn view_summary(cart: Cart) -> Element(message) 



1. Structure and patterns 
are discovered 

2. Build modules around 
guarantees



Ok but how do I build 
real Lustre apps?







directory structure

pages

 ./conduit/page/ 
├─    article.gleam 
├─    editor.gleam 
├─    home.gleam 
├─    login.gleam 
├─    profile.gleam 
├─    register.gleam 
└─    settings.gleam

domain modules

 ./conduit/ 
├─    api.gleam 
├─    article.gleam 
├─    comment.gleam 
├─    page.gleam 
├─    profile.gleam 
├─    route.gleam 
├─    session.gleam 
├─    tags.gleam 
└─    ui.gleam



pages are nested apps

// -- MODEL -------------------------------------------------- 

pub opaque type Model { 

  Model( 

    tab: Tab, 

    current_page: Int, 

    feed: RemoteData(List(Article)), 

    popular_tags: RemoteData(List(Tag)), 

  ) 

} 

page/home.gleam



pages are nested apps

// -- MODEL -------------------------------------------------- 

pub opaque type Model { 

  Model( 

    tab: Tab, 

    current_page: Int, 

    feed: RemoteData(List(Article)), 

    popular_tags: RemoteData(List(Tag)), 

  ) 

} 

pub type RemoteData(result) { 

  NotAskedYet 

  Loading 

  Loaded(result) 

  Failed(api.Error) 

} 

page/home.gleam



group things within one module

// -- IMPORTS --------------------------------------- 

// -- MODEL ----------------------------------------- 
 
// -- REQUESTS -------------------------------------- 

// -- UPDATE ---------------------------------------- 

// -- VIEW ------------------------------------------

page/home.gleam



model & init

// -- MODEL -------------------------------------------------- 

pub opaque type Model { ... } 

pub fn init(session: Session, tab: Tab) -> #(Model, Effect(Message)) 
pub fn change_tab(model: Model, tab: Tab) -> #(Model, Effect(Message)) 
pub fn goto_page(model: Model, page: Int) -> #(Model, Effect(Message)) 

page/home.gleam



model & init

// -- MODEL -------------------------------------------------- 

pub opaque type Model { ... } 

pub fn init(session: Session, tab: Tab) -> #(Model, Effect(Message) 
 
pub fn change_tab(model: Model, tab: Tab) -> #(Model, Effect(Message)) 

... we can expose 

the functions we need!

page/home.gleam



expose the shape you need 

// -- UPDATE ------------------------------------------------------- 

pub opaque type Message { 

  ApiReturnedArticles(Result(List(Article), Error)) 

  ApiReturnedTags(Result(List(Tag), Error)) 

} 

 
 
 
pub fn update(session: Session, model: Model, message: Message) 
  -> #(Model, Effect(Message))

page/home.gleam

... past-tense message names



multiple pages

pub opaque type Page { 

  Home(home.Model), 

  Login(login.Model) 

  Register(register.Model) 

  Article(article.Model) 

  // ... 

}

page.gleam

... there can only be 

   one active page at a time



multiple pages

pub opaque type Page { 

  Home(home.Model), 

  Login(login.Model) 

  Register(register.Model) 

  Article(article.Model) 

  // ... 

}

pub opaque type Message { 

  HomeDispatchedMessage(home.Message) 

  LoginDispatchedMessage(login.Message) 

  RegisterDispatchedMessage(register.Message) 

  ArticleDispatchedMesssage(article.Message) 

  // ... 

}

page.gleam



multiple pages

pub fn update(session: Session, page: Page, message: Message) { 
 case page, message { 

    Home(model), HomeDispatchedMessage(message) -> { 

      let #(model, effect) = home.update(session, model, message) 

      #(Home(model), effect.map(effect, HomeDispatchedMessage)) 

    } 

  } 
  // ...  

}

page.gleam



route changes

pub fn handle_route_change(page: Page, route: Route) { 
 case route, page { 

    route.Index(tab:), Home(model) -> { 

      let #(model, effect) = home.change_tab(model, tab) 

      #(Home(model), effect.map(effect, HomeDispatchedMessage)) 

    } 

    _, _ -> init(route) 

  } 

}

page.gleam

... easy to do custom things 

   when needed!



route.gleam
route changes

pub type Route { 

  Index(tab: HomeTab) 

  SignIn 

  SignUp 

  Article(slug: String) 

  // ... 

  NotFound 

}

pub fn from_uri(uri: Uri) -> Route { 

  case uri.path_segments(uri) { 

    [] -> Index(GlobalFeed) 

    ["sign-in"] -> SignIn 

    ["register"] -> SignUp 

    ["article", slug] -> Article(slug) 

    _ -> NotFound 

  } 

}



pub type Route { 

  Index(tab: HomeTab) 

  SignIn 

  SignUp 

  Article(slug: String) 

  // ... 

  NotFound 

}

pub fn from_uri(uri: Uri) -> Route { 

  case uri.path_segments(uri) { 

    [] -> Index(GlobalFeed) 

    ["sign-in"] -> SignIn 

    ["register"] -> SignUp 

    ["article", slug] -> Article(slug) 

    _ -> NotFound 

  } 

}

pub fn href(route: Route) -> Attribute(message)

route changes
route.gleam



Built the app

Discovered related 
concepts

Enforced 
guarantees

Gave bits names 
and narrowed 

their types
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Thank you! 

Rebecca Reusch — Code BEAM Europe 2026
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