Zone.js or how the Dart saved Angular
I'm front-end developer in Wrike, writing in JavaScript and Dart, which compiles with JavaScript. Today i want to talk about the library Zone.js underlying Angular 2.
Originally Zone.js was created by Google developers for the prograamming language Dart and Dart2JS tool.With help of this library Google-developers solved the problem with the digest cycle, which characterized the first Angular. 
To understand where and for what this library is used, read information below.
Problem
If you write with JavaScript, or languages that compile in JavaScript, you have probably faced this situation:
Working example:
var feedback = {
    message: 'Привет!',
    send: function () {
        alert(this.message)
    }
}
setTimeout(feedback.send)
Problem known for a long time – the contexr is lost. Therefore in a pop-up massage we will see ''undefined''. I know 4 ways to get out of the situation:
· Give the variable ''mwssage'' using closure
· Snap the context to the fuction, that we give in setTimeout, using bind
· To use ES6 classes and arrow finctions 
· To use the double colon operator  
It could be finish, but...

The root of evil
The considered example is the tip of the iceberg, in fact, the problem of lost context is more global.  The fact that the context in JavaScript  flip-out in the place where asynchronous functions is called , and to save it, you need to keep ,the entire call chain, in mind and control it. It is especially difficult in large projects.
There is the reverse effect: due to the loss of context loses the connection with the place, from which the asynchronous function is called. For example, not clear, in what place we hung the click handler, that caused the error. In the console is only visible link to the click handler, but not shown, where is it signed.
Solution
	How many ways to call functions asynchronously you know? I think about the setTimeout, addEventListener, asynchronous request to the server, etc. Of course, the number of these places is not so much. What does it mean? If prevent loss of the context for each asynchronous call, the problem will be solved. At first, let’s try to prevent loss of the context in a setTimeout:
Let’s write a class with a constructor and three methods 
class Context {
    constructor(parentContext) {
        let context;

        if (parentContext) {
            // Создаем копию
            context = Object.create(parentContext)
            context.parent = parentContext;
        } else {
            // Возвращаем текущий контекст
            context = this;
        }
        return context;
    }

    fork() {
        // Возвращаем копию
        return new Context(this);
    }

    bind(fn) {
        // Получаем текущий контекст
        const context = this.fork();
        // Возвращаем функцию в которой уже замкнут контекст
        return () => {
            return context.run(() => fn.apply(this, arguments), this, arguments);
        }
    }

    run(fn) {
        // Заменяем текущий контекст на наш
        let oldContext = context;
        context = this;
        const result = fn.call() // Выполняем функцию в контексте
        context = oldContext; // Возвращаем как было
        return result; // Результат выполнения
    }
}
After that, replacing the original setTimeout:
context = new Context();

var nativeSetTimeout = window.setTimeout; // Подменяем setTimeout

context.setTimeout = (callback, time) => {
	callback = context.bind(callback);
	return nativeSetTimeout.call(window, callback.bind(context), time);
};

window.setTimeout = function (){
	return context.setTimeout.apply(this, arguments);
};
Now the client code:
context.fork({} /* пустой объект, чтобы склонировалось*/).run(() => {
	context.message = 'Привет!';
	setTimeout(() => {
		console.log(`%cСообщение в контексте: «${context.message}»`, 'font-size: x-large');
	}, 0);
});

console.log(`%cСообщение вне контекста: «${context.message}»`,'font-size: x-large');
Now the connection is maintained. Here is an example of working code. Using the same technique, you can replace the asynchronous calls for the most cases, and manage context in a manual mode predictable.
And below is visual illustration of the work. Each area is painted in a custom color:
[image: ]
In fact, we have realized the part of the Zone.js library. Think, on this you can stop writing your “bike”, and continue the study areas, using the original library.
Description of the library
After connecting the library, an object Zone is appeared in the global area. Zone.current contains a reference to the actual area. Method fork of the object Zone returns a new zone based on the parent. About options what are possible here, better to look in the documentation on github. The run method takes a function, whose body ran inside this area. Here is an example.
const childZone = Zone.current.fork({
	name: 'Дочерняя зона'
}); 

const handler = () => {
	alert(`Код запустился в зоне с именем «${Zone.current.name}»`);
}

childZone.run(handler);

handler();
Library developers highlights three types of asynchronous tasks:
· MicroTasks – tasks, that are executed immediately after the completion of the loop iteration of JavaScript machine. These tasks cannot be canceled.
· Macrotasks – tasks that are not running before defined time (setTimeout). These tasks can be canceled.
· EvenTasks – tasks that are running many times after the event, th time delay is unknown.

Zone.js intercepts the attempt of planning of asynchronous tasks, realization of the callbacks, errors, and so on. Tasks are scheduled explicitly by calling specific methods of the object Zone.current and implicitly, by calling asynchronous functions (setTimeout), as we did in the first part of the article.
Areas are easy to combine: for example, one area catches errors within its borders, and sends notifications to the server, and subsidiary area (the descendant) performs the function of the tracker and sends to the server statistics of user work in a graphical interface. However, if within the subsidiary zone will be mistake, the parent zone will intercept and send information to the server. Here is an example of combining zones. 
const errorHandlerZone = Zone.current.fork({
	name: 'ErrorZone',
  onHandleError: (parentZoneDelegate, currentZone, targetZone, error) => {
  	sendError(error);
    return false;
  }
 });
 
 const trackingZone = errorHandlerZone.fork({
 	name: 'TrackingZone'
 });
 
 class Widget {
 	render = () => {
  	throw 'render error';
  }
 }
 
 
 trackingZone.runGuarded(function(){
 	document.addEventListener('click', (event) => {
  	trackEvent(event);
  }, true);
  const widget = new Widget();
  widget.render();
  return this;
 });
 
 function sendError(error){
 	alert(`Ошибка: ${error} Название зоны: ${Zone.current.name}`);
 }
 
 function trackEvent(event){
 	alert(`Трекинг: ${event} Название зоны: ${Zone.current.name}`);
 }
Other useful examples 
Long traces 
First and quite typical example, about which I wrote above is error in the console. Fell the handler click by button, but it’s not clear, where it is hung. With Zone.js we can define it. For this we use a special area of the repository Zone.js. Here is an example.
Profiling
By using areas we measure the work time of the code, that contains asynchronous calls, except the delay associated with the code: timeouts, waiting for the server response, and pauses between events.
 Example. 
And why Angular 2?
Zones are used in the Angular 2. The frameworks understand that it need to run a mechanism of searching changes, when there is an asynchronous events. About coming of asynchronous events it recognize with help of Zone.js.
If you imagine all of the foregoing as a code, then get something like this:
// Новая версия addEventListener
function addEventListener(eventName, callback) {
    // Вызов настоящего addEventListener
    callRealAddEventListener(eventName, function () {
        // Оригинальный обратный вызов
        callback(...);
        // Заускаем поиск изменений
        var changed = angular2.runChangeDetection();
        if (changed) {
            angular2.reRenderUIPart(); //  Отображаем изменения
        }
    });
}
Thanks to zones we know in what element was happen an asynchronous event. Still have to understand, is it necessary to render the changes for the subsidiary elements, and here is the hallmark of Angular 2. In the Angular 1 we have to run a digest cycle, which is many times avoided the subsidiary and parent elements, to check: does model changed or not. The Angular 2 checks for changes unidirectional.
Disadvantages
Zone.js change the standard behavior of the browser API (to override the setTimeout is not good). It’s a minus. Despite the fact that monkey-patching done carefully, we used anti-pattern. There were appear an additional costs when calling the base functions. These costs are low, but they are.
Monkey-patching can lead to additional bugs in standard situations. Even though I never saw these bugs, potentially they are possible.
Else, I didn’t succeed to make work zones the way I wanted in the React app and Angular 1 version.
Actually, nothing prevents to use Zone.js as it is, but to make sure that each component is called in a separate area – is problematic. To complete work of areas needed that each piece of asynchronous code was called in their area. I was not able to manage this processes. React uses a virtual Dom and smart rendering with caching, and the basic events in Angular are mounted in the base type ngClick directives, to rewrite which is tedious. There’s a chance that you will succeed. Please share your successes in the comments.
Conclusion: never say never
[bookmark: _GoBack]Zone.js – the case when monkey-patching is appropriate. The benefits what the library gives, cover disadvantages of attitude, and brake of the unwritten rules sometimes bring to victory.
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context. fork({}).run(() => {

fcontext .message = 'hello’;

setineout (() => {
console.log(context.message) ;
b, 0):

console.log(context.message) ;
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