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WHAT IS REACTS?

» "2 JavaScript library for creating user interfaces”
“the V iIn MVC”

» simple (l.e.not tied to mutable state)

* declarative

» controversial (maybe)



SERVER-5IDE MVC

On every request:

* render the current application state



CLIENT-SIDE MVC

React to browser events:
|. update model client-side

2. update model server-side

3. update DOM



CLIENT-SIDE MVC

¢ consistent world view

» efficiency

* modularity



CEMPT A

« Wweak abstractions

* not very composable
+ weak expressive power

* not very coherent



"However isolated scope creates a new problem: it a
transcluded DOM is a child of the widget isolated
scope then it will not be able to bind to anything. For
this reason the transcluded scope Is a child of the
original scope, before the widget created an isolated

scope for Its local variables.

his makes the transcluded

and widget isolated scope siblings.”

— Angular)s directives documentation

http://docs.angularis.org/guide/directive


http://docs.angularjs.org/guide/directive

COMPONENTS

* composable

* coheslive

* |loosely-coupled
* expressive

« testable



var TodoList = React.createClass({
render: function() {
var createItem = function(itemText) {
return React.DOM.1li(null, itemText);
}s
return React.DOM.ul(null, this.props.items.map(createltem));
}
1)

var TodoApp = React.createClass({
getInitialState: function() {
return { items: [], text: "' };
}s
onChange: function(e) {
this.setState({ text: e.targetValue });
}s
handleSubmit: function(e) {
e.preventDefault();
var nextItems = this.state.items.concat([this.state.text]);
var nextText = '';
this.setState({ items: nextItems, text: nextText });
}s
render: function() {
return (
React.DOM.div(null,
React.DOM.h3(null, "TODO"),
TodoList({ items: this.state.items }),
React.DOM.form({ onSubmit: this.handleSubmit },
React.DOM.input({ onChange: this.onChange,
value: this.state.text }),
React.DOM.button(null, 'Add #' + (this.state.items.length + 1))
)
)
)
}
});



var TodoApp = React.createClass({
getInitialState: function() {
return { items: [], text: "' };
}s
onChange: function(e) {
this.setState({ text: e.targetValue });

s
handleSubmit: function(e) { 4— abStraCtion

e.preventDefault();
var nextItems = this.state.items.concat([this.state.text]);

var nextText = ;
this.setState({ items: nextItems, text: nextText });

}s
render: function() {
return (
React.DOM.div(null,
React.DOM.h3(null, "TODO"),
TodoList({ items: this.state.items }), 4— comPOSition
React.DOM.form({ onSubmit: this.handleSubmit },
React.DOM. input({ onChange: this.onChange,
value: this.state.text }),
React.DOM.button(null, 'Add #' + (this.state.items.length + 1))
)
)
)
}

1)



|SX

» convenience for working with designers
» entirely optional

* transforms HTML-like syntax to lower-level

compositional functional calls



render: function() {
return (
<div>
<h3>TODO</h3>
<TodoList items={this.state.items} />
<form onSubmit={this.handleSubmit}>
<input onChange={this.onChange} value={this.state.text} />
<button>{’Add #’ + (this.state.items.length + 1)}</button>
</form>
</div>
)
}



render: function() {
return (
React.DOM.div(null,

React.DOM.h3(null, "TODO"),

TodoList({ items: this.state.items }),

React.DOM.form({ onSubmit: this.handleSubmit },
React.DOM.input({ onChange: this.onChange, value: this.state.text }),
React.DOM.button(null, 'Add #' + (this.state.items.length + 1))

)
)
)5
}



"Co-located view logic and HTML! Blasphemy!!l”

— first reaction by anyone used to MVC



VIRTUAL DOM

» DOM operations are slow

» Unbatched DOM operations are slow

« DOM reflows are slow

» oo many event handlers are slow



VIRTUAL DOM

» declarative abstraction over explicitly optimizing

DOM operations and event-delegation
* no manual data synchronization
* NO Magic data-binding

* no complex model dirty-checking



RRCHITECTURE

. Game state

. Game logic loop
. Scene Intermediate representation

. Optimized OpenGL operations

B GPU



RRCHITECTURE

. Application state

. Application logic loop

B rtual DOM

. Optimized DOM operations

. Browser



OM

» an opinionated ClojureScript interface to React,s

BN O detining component DOM
* builds on top of core principles from React.js with CLJS's:
- Immutable data structures

» powerful concurrency primitives



OM

React)s diffing relies on shouldComponentUpdate

Om uses Immutable data structures

Implementing shouldComponentUpdate amounts to

a simple reference equality check

Ul state is always serializable, always snapshottable



user=> (def x (atom 90))
#’user/x

user=> X
#<Atom@4c640782: 0>
user=> (deref x)

%)

user=> @x

%)

user=> (swap! x inc)

1

user=> (reset! x 100)
100

user=> (swap! x (fn [n] (* n n)))



(def app-state (atom {:showing :all, :todos []})
(def app-history (atom [@app-state])

(add-watch app-state :history
(fn [ new-state]
(when-not (= (last @app-history) new-state)
(swap! app-history conj new-state))
(set! (.-innerHTML (.getElementById js/document “message”))
(let [c (count @app-history)]
(str ¢ “ Saved “ (pluralize c “State”))))))

(aset js/window “undo”
(fn [e]
(when (> (count @app-history) 1)
(swap! app-history pop)
(reset! app-state (last @app-history)))))
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(def app-state (atom {:showing :all, :todos []})
(def app-history (atom [@app-state])

(add-watch app-state :history
(fn [ _ _ new-state]
(when-not (= (last @app-history) new-state)
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(def app-state (atom {:showing :all, :todos []})
(def app-history (atom [@app-state])

(add-watch app-state :history
(fn [ new-state]
(when-not (= (last @app-history) new-state)
(swap! app-history conj new-state))
(set! (.-innerHTML (.getElementById js/document “message”))
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(swap! app-history pop)
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OM

» Communication between components can be
streamlined with core.async

» Manage complicated state models for logical
concurrent Ul processes

» Goodbye to CALLBACK HELL
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(defn autocompleter* [{:keys [focus query select cancel menu] :as opts}]
(let [out (chan)
[query raw] (r/split r/throttle-msg? query)]
(go (loop [items nil focused false]
(let [[v sc] (alts! [raw cancel focus query select])]
(cond
(= sc focus)
(recur items true)

(= sc cancel)

(do (-hide! menu)
(>! (:query-ctrl opts) (h/now))
(recur items (not= v :blur)))

(and focused (= sc query))
(let [[v c] (alts! [cancel ((:completions opts) (second v))])]
(if (or (= c cancel) (zero? (count v)))
(do (-hide! menu)
(recur nil (not= v :blur)))
(do
(-show! menu)
(-set-items! menu v)
(recur v focused))))

(and items (= sc select))
(let [_ (reset! (:selection-state opts) true)
_ (>! (:query-ctrl opts) (h/now))
choice (<! ((:menu-proc opts) (r/concat [v] select)
(r/fan-in [raw cancel]) menu items))]
(reset! (:selection-state opts) false)
(-hide! menu)
(if (= choice ::cancel)
(recur nil (not= v :blur))
(do (-set-text! (:input opts) choice)
(>! out choice)
(recur nil focused))))

relse
(recur items focused)))))
out))
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OM BENCHMARKS

« add a bunch of Todoltems

* add a bunch of lTodoltems, repeatedly toggle the

completion status of all lodoltems, delete all of the
JTodoltems
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