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Lab 1 - Angular Communication with REST Services
The Angular HTTP client service provides the ability to interact with REST web services 
from Angular applications.  It is a best practice to perform this interaction from a custom 
service.

In this lab you will implement various methods in a custom service that will provide data 
to a completed component to display this data.  Once the methods of the service are 
implemented, the features of the component displaying data will become active.

Part 1 - Getting Started
This lab builds on a starter project. In this part you will unzip the starter project into your 
work area and check to make sure it works before moving forward. 

This project includes its own server and so does not need to be placed in an Apache 
htdocs or nginx html directory. 

__1. If you have not done so already create a C:\LabWork directory on your 
development machine.   

__2. Unzip C:\LabFiles\lab-angular-REST-starter.zip into your LabWork directory so 
that you end up with the following directory structure:

C:\LabWork\lab-angular-REST

__3. Open a command prompt and navigate to the above directory.

__4. Start the Typescript compiler and embedded server using the following single 
command:

npm start

__5. Click Allow access if a window open.

The above command will start the embedded server and run the Typescript compiler with 
the "w" - Watch option. In watch mode the Typescript compiler will keep an eye on files 
in the project directory and sub-directories and will re-run the compile if any are changed 
(and saved) or added. 

__6. Open a browser and enter the following address.

http://localhost:3000/
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__7. Check that you briefly get a message about Angular initializing before seeing a 
blank screen.  This is expected as currently the application doesn't have any data to 
display.

__8. Change the address in the browser to the following which will show some data 
obtained directly from the REST service that is part of the application.

http://localhost:3000/books

__9. Lab setup is now complete.  

Part 2 - Retrieve List of Books
Since the REST service in the project is already providing data, the only thing to 
implement is the custom service using the Angular HTTP client service to retrieve it.

__1. Open the following file in your text editor (path is referenced from the project root):

\app\services\data.service.ts

Note: You can use NotepadPlus to open all the files during the course from 
C:\Software\NotepadPlus.

__2. Examine how the imports in the service component declaration import the relevant 
HTTP service module and some of the RxJS Observable API.
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__3. Find the 'onError' method near the end of the file.  This method will become a basic 
error handling error.

__4. Modify the implementation of the method to match that shown below.  This will 
extract some response details into a custom error message that is returned with an 
Observable that will throw the error.

  onError(resp: any): Observable<any> {
    let msg = resp.status + ":" + resp.statusText;
    console.log(msg);
    return Observable.throw(msg);
  }

__5. Find the 'getBooks' method.  Make sure it is the one with no parameters and implies 
that it will return multiple books.

__6. Modify the implementation of the method as shown in bold.  This uses the HTTP 
service to send a 'GET' request to the same URL you tried earlier in the browser.  It will 
map the response to the body of the response being returned.

  getBooks(): Observable<any> {
    return this.http.get('/books').map(resp => resp.json())

.catch(this.onError);
  }

__7. Save the file in the text editor.

__8. Return to the command prompt running the project and check that the files are 
compiled without any errors.

__9. Return to the browser and redisplay the main URL of the application.  It should now 
display a list of 2 books as shown below.  None of the other features work yet.

http://localhost:3000/
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Part 3 - Implement Book Removal
The next feature that will be easy to implement will be the DELETE request to remove a 
book from the list.

__1. Return to the '\app\services\data.service.ts' file in the text editor, opening it if 
required.

__2. Find the 'mapResponseStatus' method near the end of the file.  This method will 
extract some details from a response that has no body and return a custom object if those 
details are required.

__3. Modify the implementation of the method to match that shown below.  This will 
extract some response details into a custom object to be returned.  This way the client of 
this custom service does not need to know the HTTP client API but can get some of the 
response details if required.

  mapResponseStatus(resp: any): any {
    return {
      status: resp.status,
      statusText: resp.statusText,
      ok: resp.ok
    };
  }

__4. Find the 'deleteBook' method.  

__5. Modify the implementation of the method as shown in bold.  This uses the HTTP 
service to send a 'DELETE' request to a URL that includes the ISBN of the book.  This is 
defined by the REST service as the way to identify which book is being deleted.  Also, 
the 'mapResponseStatus' method is being used to map a successful response and uses the 
same 'onError' method to handle errors.

  deleteBook(book): Observable<any> {
    return this.http.delete(`/books/${book.isbn}`)
        .map(this.mapResponseStatus).catch(this.onError);
  }

__6. Save the file in the text editor.

__7. Return to the command prompt running the project and check that the files are 
compiled without any errors.

__8. Return to the browser and refresh the main URL of the application.  It should still 
display the same list of books.

http://localhost:3000/
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__9. Click on the 'Delete' button next to one of the entries in the list and then click on the 
'OK' button on the confirmation dialog to confirm you want to delete the item.

__10. Make sure the book is removed from the list.

__11. Refresh the page again and make sure the list continues to display only one entry. 
It is best to avoid deleting the last book if possible.

Note: If while testing you no longer have any books in the list, you can always return to 
the command prompt running the project, use 'CTRL-C' to stop running the project, then 
run the 'npm start' command again to restart the project.  The initial list of two books 
will be restored.

Part 4 - Retrieve Single Book
Another feature of the REST service allows the retrieval of a single book item.  This is 
used to populate the edit form with the current details of a book.  You will implement this 
feature even though you won't be able to submit any edited data.

__1. Return to the '\app\services\data.service.ts' file in the text editor, opening it if 
required.

__2. Find the 'getBook' method.  Make sure it is the one with a parameter for the ISBN of 
the book.

__3. Modify the implementation of the method as shown in bold.  This uses the HTTP 
service to send a 'GET' request to a URL that includes the ISBN of the book.  It will map 
the response to the body of the response being returned.  In this case it will be the data for 
a single book.

  getBook(isbn): Observable<any> {
    return this.http.get('/books/${isbn}').map(resp => resp.json())
        .catch(this.onError);
  }
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__4. Save the file in the text editor.

__5. Return to the command prompt running the project and check that the files are 
compiled without any errors.

__6. Return to the browser and refresh the main URL of the application.  It should still 
display the same list of books.

http://localhost:3000/

__7. Click on the 'Edit' button next to one of the entries in the list and verify the form is 
displayed with the current item that was chosen to edit.

__8. Click the 'Cancel' button and verify the application returns to the main list of books. 
The 'Save' function does not work yet.

Part 5 - Implement Add/Edit Function
The REST service also accepts a PUT request to add or edit book entries.  In this section 
you will implement the code needed to use this feature.

__1. Return to the '\app\services\data.service.ts' file in the text editor, opening it if 
required.

__2. At the top of the service implementation, add the following fields for 'headers' and 
'options' objects.  These will be used with sending the PUT request.

export class DataService {
  private headers = new Headers({ 'Content-Type': 'application/json', 
      'charset': 'UTF-8' });
  private options = new RequestOptions({ headers: this.headers });
  constructor(private http: Http) { }
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__3. Find the 'addEditBook' method.

__4. Modify the implementation of this method as shown in bold below.  Be careful as 
there are many parameters to the 'put' method that wrap between lines below.  This 
method will construct a PUT request with the appropriate request properties and using the 
existing methods for mapping the response and errors.

  addEditBook(book): Observable<any> {
    return this.http.put('/books/${book.isbn}', JSON.stringify(book), 
        this.options).map(this.mapResponseStatus).catch(this.onError);
  }

__5. Save the file in the text editor.

__6. Return to the command prompt running the project and check that the files are 
compiled without any errors.

__7. Return to the browser and refresh the main URL of the application.  It should still 
display the same list of books.

http://localhost:3000/

__8. Click on the 'Edit' button next to one of the entries in the list and verify the form is 
displayed with the current item that was chosen to edit.

__9. Modify the data in some way that will be easy to observe if the data has been 
changed.

__10. Click the 'Save' button to submit the modified data.
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__11. Verify that the data for the item you modified is indeed changed in the list.

__12. Fill in the 'Add new book' form with some sample data.  Make sure the ISBN 
number is different than any currently in the list.

__13. Click the 'Add' button and make sure the new entry shows up in the list.

__14. In the command prompt running the project, press 'CTRL-C' to stop the project.

__15. Close all open text editors and browser windows.

Part 6 - Review
In this lab you implemented some methods of a custom service that used the Angular 
HTTP client service.  This was used to communicate with a REST web service and send 
and retrieve data used by the Angular application.  The properties of the requests that are 
sent, and the responses returned, are dependent on the REST web service.
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Lab 2 - Consuming Data from Web Sockets 
Angular applications can be set up to exchange data in real time using web sockets. In 
this lab we will use a custom node.js based web socket server to deliver stock quotes to 
our Angular application. The application will use a code library (sockets.io-client) to 
open a connection to the server and initiate communications. Once the connection is open 
the server will push quotes to the client at regular intervals over the socket connection. 

The lab consists of the following parts:

• Lab Setup

• Review the Quote Server

• Add an Angular Websocket Service

• Hook up the Quote Component and Websocket Service

• Test the Application 

Part 1 - Lab Setup
This lab builds on a starter project. In this part you will unzip the starter project into your 
work area and check to make sure it works before moving forward. 

This project includes its own server and so does not need to be placed in an Apache 
htdocs or nginx html directory. 

If you have not done so already create a C:\LabWork directory on your development 
machine.   

__1. Unzip C:\LabFiles\lab-websockets-starter.zip into your LabWork directory so that 
you end up with the following directory structure:

C:\LabWork\lab-websockets

__2. Open a command prompt and navigate to the above directory.

__3. Start the Typescript compiler and embedded server using the following commands:

npm install typescript

npm run tsc

npm run start
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The above commands will:

• Start a custom node.js based server (\server\wsQuoteServer.js) 

• Run the Typescript compiler with the "w" - Watch option. 

The custom server serves Angular Application files as well as hosting a WebSockets 
server that serves stock quote data.  The server listens on port 4000 by default. This can 
be changed if needed by editing the port value in the wsQuoteServer.js file. 

The custom server does not use browser-sync so you will need to refresh the browser 
manually after saving application file changes.

The Typescript compiler's watch mode will keep an eye on files in the project directory 
and sub-directories and will re-run the compile if any are changed (and saved) or added.  

__4. Open a Chrome browser window to the following address:

http://localhost:4000/

__5. The browser window should appear like this:

__6. Enter the following at the command prompt to shut down the server:

Ctrl-C 

You may need to enter this command more than once to fully shut down the server. 

__7. Lab setup is complete.
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Part 2 - Review the Quote Server
In this section we will take a look at the node.js based Quote server code. 

__1. Open the following file in your text editor:

\server\wsQuoteServer.js

This node.js server application contains:

• A web server to serve static Angular app files (index.html, styles.css, etc.) 

• A WebSockets server that serves stock quotes. 

Both servers occupy the same port (:4000 by default). They are not suitable for 
production use but are great for development. They are built using the Express and 
Socket.io JavaScript libraries. The resulting server is lightweight and easy to customize. 

__2. Scroll down to the following section of the file:

// enable static file server for angular files 
var app = express(); 
app.use("/", express.static(__dirname + '/..')); 
var server = http.createServer(app);

What you see here is the setup for a basic file server using Express. If all we wanted was 
to serve Angular files this would do the trick. The only addition statement needed would 
be “server.listen(port);” which appears later in the file. 

__3. Take a look a bit further down in the file and you'll find the following section:

// enable server websockets for sending quotes 
var io = io.listen(server); 
io.set('origins', '*:*'); 
io.sockets.on('connection', function(socket) { 
    socket.on('getquotes', function(cmd) { 
        sendQuotes(socket); 
    }); 
});

This section adds a socket listener to the previously created server. The code is set to 
allow any site to connect. When a connection comes in from the client this server 
executes the sendQuotes() function in response. 
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__4.  Let's take a look at the sendQuotes function. It appears near the top of the file:

// repeats send to websocket every FETCH_INTERVAL seconds 
function sendQuotes(socket) { 
    console.log("start sending quotes..."); 
    var timer = setInterval(function() { 

let quote = quoteData[index]; 
index++; 
if(index >= quoteData.length){ 

index = 0; 
}  
socket.emit("newquote", JSON.stringify(quote));

 
    }, FETCH_INTERVAL); 
 
    socket.on('disconnect', function () { 
        clearInterval(timer); 
        console.log("stop sending quotes."); 
    }); 
}

SendQuotes starts a timer that executes a block of code every few seconds ( based on the 
FETCH_INTERVAL value). 

let quote = quoteData[index]; 
index++; 
if(index >= quoteData.length){ 
    index = 0; 
}  
socket.emit("newquote", JSON.stringify(quote));

This code pulls values from a hardcoded list of stock quotes (quoteData) and sends them 
to the client via a call to socket.emit().

Code near the end of the function closes out the socket based when a 'disconnect' call is 
received from the client.

socket.on('disconnect', function () { 
    clearInterval(timer); 
    console.log("stop sending quotes."); 
});
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__5. Finally the following code is used to start the servers listening on a given port. The 
default port of 4000 has no special significance and can be changed if needed to avoid 
conflict with existing servers. 

// start servers 
var port = 4000; 
server.listen(port); 
console.log("server started on port: " + port);

__6. The “start” entry in the “scripts” section of package.json allows the servers to be 
executed along with the typescript compiler. The “server” entry allows the server to be 
started without typescript.

"scripts": {
  "start": "concurrently \"tsc -p . --watch\" 
           \"node ./server/wsQuoteServer.js\" ",
  "server": "node ./server/wsQuoteServer.js",
  ...
},

The server can also be started from a command prompt in the root of the project using the 
following command:

node ./server/wsQuoteServer.js

__7. Close the file. 

__8. Try running the server by itself from a command prompt in the project's root 
directory using the following command:

npm run server

You should see the following text:

server started on port: 4000

We will use a plain JavaScript application to make sure the server is working properly. 

__9. Open the following URL in Chrome:

http://localhost:4000/server/wstester.html
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__10. After a few seconds you should see quotes start to appear like this:

{"ticker":"AAPL","exchange":"NASDAQ","price":"129.30","change":"+7.95"}
{"ticker":"AAPL","exchange":"NASDAQ","price":"129.31","change":"+7.96"}
{"ticker":"AAPL","exchange":"NASDAQ","price":"129.33","change":"+7.98"}

__11. You should also see the following at the server's command prompt:

server started on port: 4000
start sending quotes...

__12. Shut down the test client by closing its tab in the browser . 

__13. Shut down the server using Ctrl-C. (You may need to send the command more than 
once)

Part 3 - Add an Angular Websocket Service
Steps:

Create the websocket.service.ts file.

__1. From the command prompt in the project's root directory use the following 
command to start the server and typescript compiler:

npm run start

This will set up the typescript compiler to run whenever we add/save a file in one of the 
project's directories. With the server running we will be able to open the Angular app 
periodically to check for errors in the JavaScript console. 

__2. Copy the following file into the project as indicated:

From here: C:\LabFiles\websocket.service.ts
To this directory: {project root dir}\app\quotes\

__3. Open the file in your text editor:

\app\quotes\websocket.service.ts

We will take a look at the existing code and see how it works.
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__4. Check out the imports at the top of the file:

import { Injectable } from '@angular/core'; 
import { Observable } from 'rxjs/Observable'; 
import { Subscriber } from 'rxjs/Subscriber'; 
import * as io from 'socket.io-client';

In addition to “Injectable” which is required to make this a service we also have two 
reactive extensions (rx) imports - “Observable” and “Subscriber” as well as “socket.io-
client”

__5. Note the overall structure of the service. It contains two methods “getMessages()” 
and “stopMessages()” that can be called by Angular components that use the service. 

@Injectable() 
export class WebsocketService { 
  socket: SocketIOClient.Socket; 
  url: string = 'ws://localhost:4000'; 
  getMessages() { … } 
  stopMessages(){ … } 
}

getMessages() is used to initiate a connection with the WebSocket server. 

stopMessages() is used to shut down the connection. 

__6. Let's take a look at getMessages():

getMessages() { 
  let observable = new Observable( 
    (observer: Subscriber<string>) => { 
    this.socket = io(this.url); 
    this.socket.emit('getquotes', 'start'); 
    this.socket.on('newquote', (data: string) => { 
      observer.next(data); 
    }); 
  }); 
  return observable; 
}

The code starts the connection by emitting the 'getquotes' message. It then waits for 
incoming quotes by executing this.socket.on(...). 

Wrapped around the socket calls the code creates and returns an Observable the client can 
use to subscribe to the data. Whenever new data comes in it is transferred to the client by 
calling observer.next() which passes the data to the client's subscriber callback method.  

Copyright 2017 Web Age Solutions Inc. 17

EVALU
ATIO

N O
NLY



__7. The stopMessages() method closes down the WebSocket server connection:

stopMessages(){ this.socket.disconnect();}

__8. Close the websocket.service.ts editor window. 

__9.  Open the following file in your text editor:

\app\quotes\quotes.module.ts

__10. Add the following import at the top of the file after the other imports:

import { WebsocketService}  from './websocket.service';

__11. Add WebsocketService to the provider's array

providers: [ WebsocketService ]

__12. Save the file. 

__13. Check the command prompt where the typescript compiler and server are running 
for any errors. 

__14. Open the following URL in the Chrome browser:

http://localhost:4000/

__15. Open Chrome developer tools (F12) and check the JavaScript console for errors. 
Fix any errors in the file you are editing, re-save the file, refresh the page in Chrome and 
confirm that no errors appear in the JS console. 

__16. Close the quotes.module.ts editor window.

Part 4 - Hook up the Quote Component and the Websocket Service
The QuoteComponent uses the WebsocketService to open a connection to the Web 
Sockets server. Once the connection is started it listens for new messages from the server 
by subscribing the Observable object it gets from the service. In this part of the lab we 
will hook up the QuoteComponent with the WebsocketService so that we can control the 
server connection and view the incoming quotes. 
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__1. Open the QuoteComponent file in your text editor:

\app\quotes\quotes.component.ts

__2. Before we can use the service we need to import and inject it. We also need to 
import Observable. Start by adding the following imports to the top of the file after the 
other imports:

import { Observable } from 'rxjs/Observable';
import { WebsocketService } from './websocket.service';

__3. Replace the existing constructor with the following one that imports the service:

constructor(private webSocketService: WebsocketService ){}

__4. Add the code in bold to the startWebsocketCommunication() method:

startWebsocketCommunications(){
  let obs: Observable<{}> = this.webSocketService.getMessages();
  
  this.status = 1; //open
  obs.subscribe( (msg: string) => {
        console.log('msg: ' + msg);
        this.quotes.push(JSON.parse(msg));
      }
  );
}

The first line calls the service's getMessages() method and gets an observable object. 

The second line sets a property to indicate that the server connection is open. The 
connection status is displayed with the following template code:

WebSocket Status: 
<span [ngClass]='{closed: status===0, open:status===1}'>
{{statusText[status]}}</span><br>

To receive updates from the WebSockets server the code passes an arrow function to the 
observable's “subscribe” method. 

The arrow function takes the message from the server, logs it to the console and adds it to 
the quotes array. 
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The quotes array is displayed on the screen via the following section of the component's 
template code:

<p *ngFor="let quote of quotes" >
  {{quote.ticker}},{{quote.price}},{{quote.change}}
</p>

The startWebsocketCommunications() method is hooked up to the “Start” button in the 
component's template:

<button (click)='startWebsocketCommunications()'>Start</button>

__5. Add the following code shown in bold to the stopWebsocketCommunications() 
method:

stopWebsocketCommunications(){
    this.webSocketService.stopMessages();
    this.status = 0; // closed
}

The first line calls the WebsocketService's stopMessages() method which when executed 
tells the server to close the connection from the server end. 

Setting the status property updates the status displayed on the page to show that the 
connection has been closed. 

__6. Add the following code shown in bold to the resetMessages() method:

resetMessages(){
  if (this.status === 1) { // if open
    this.stopWebsocketCommunications();
    this.quotes = [];
  }else{
    this.quotes = [];
  }
}

This method is called by the reset button to clear displayed messages. If the connection is 
open this method first closes it and then resets the quotes array. If the connection is 
already closed then the method only needs to reset the array.  

__7. Save the file.
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Part 5 - Test the App  
__1. Open up the the following URL in the Chrome browser. The page should look the 
same as before:

http://localhost:4000/

__2. Try clicking the “start” button. After a few seconds you should see stock quotes start 
to appear. The quotes will continue to appear every few seconds based on the interval set 
in the server app.
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__3. Click on the “stop” button to stop the incoming quotes:

__4.  Click the “reset” button to clear the quotes and reset the interface. 

__5. Take a look at the server output in the command prompt window. You should see log 
entries indicating the server's starting and stopping in response to the button presses in 
the client application:

[0] 8:58:05 AM - Compilation complete. Watching for file changes.
[1] start sending quotes...
[1] stop sending quotes.

__6. Close the browser window.

__7. Shut down the server. (enter Ctrl-C in the server command prompt)

__8. Close all.
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Part 6 - Conclusion
In this lab we:

• Inspected a node.js based file and socket server application.

• Created an Angular application to read data from the server using the Web
Sockets protocol.
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	__3.  Modify the implementation of the method to match that shown below.  This will extract some response details into a custom object to be returned.  This way the client of this custom service does not need to know the HTTP client API but can get some of the response details if required.
	__4.  Find the 'deleteBook' method.  
	__5.  Modify the implementation of the method as shown in bold.  This uses the HTTP service to send a 'DELETE' request to a URL that includes the ISBN of the book.  This is defined by the REST service as the way to identify which book is being deleted.  Also, the 'mapResponseStatus' method is being used to map a successful response and uses the same 'onError' method to handle errors.
	__6.  Save the file in the text editor.
	__7.  Return to the command prompt running the project and check that the files are compiled without any errors.
	__8.  Return to the browser and refresh the main URL of the application.  It should still display the same list of books.
	__9.  Click on the 'Delete' button next to one of the entries in the list and then click on the 'OK' button on the confirmation dialog to confirm you want to delete the item.
	__10.  Make sure the book is removed from the list.
	__11.  Refresh the page again and make sure the list continues to display only one entry.  It is best to avoid deleting the last book if possible.

	Part 4 -  Retrieve Single Book
	__1.  Return to the '\app\services\data.service.ts' file in the text editor, opening it if required.
	__2.  Find the 'getBook' method.  Make sure it is the one with a parameter for the ISBN of the book.
	__3.  Modify the implementation of the method as shown in bold.  This uses the HTTP service to send a 'GET' request to a URL that includes the ISBN of the book.  It will map the response to the body of the response being returned.  In this case it will be the data for a single book.
	__4.  Save the file in the text editor.
	__5.  Return to the command prompt running the project and check that the files are compiled without any errors.
	__6.  Return to the browser and refresh the main URL of the application.  It should still display the same list of books.
	__7.  Click on the 'Edit' button next to one of the entries in the list and verify the form is displayed with the current item that was chosen to edit.
	__8.  Click the 'Cancel' button and verify the application returns to the main list of books.  The 'Save' function does not work yet.

	Part 5 -  Implement Add/Edit Function
	__1.  Return to the '\app\services\data.service.ts' file in the text editor, opening it if required.
	__2.  At the top of the service implementation, add the following fields for 'headers' and 'options' objects.  These will be used with sending the PUT request.
	__3.  Find the 'addEditBook' method.
	__4.  Modify the implementation of this method as shown in bold below.  Be careful as there are many parameters to the 'put' method that wrap between lines below.  This method will construct a PUT request with the appropriate request properties and using the existing methods for mapping the response and errors.
	__5.  Save the file in the text editor.
	__6.  Return to the command prompt running the project and check that the files are compiled without any errors.
	__7.  Return to the browser and refresh the main URL of the application.  It should still display the same list of books.
	__8.  Click on the 'Edit' button next to one of the entries in the list and verify the form is displayed with the current item that was chosen to edit.
	__9.  Modify the data in some way that will be easy to observe if the data has been changed.
	__10.  Click the 'Save' button to submit the modified data.
	__11.  Verify that the data for the item you modified is indeed changed in the list.
	__12.  Fill in the 'Add new book' form with some sample data.  Make sure the ISBN number is different than any currently in the list.
	__13.  Click the 'Add' button and make sure the new entry shows up in the list.
	__14.  In the command prompt running the project, press 'CTRL-C' to stop the project.
	__15.  Close all open text editors and browser windows.

	Part 6 -  Review

	Lab 2 -  Consuming Data from Web Sockets 
	Part 1 -  Lab Setup
	__1.  Unzip C:\LabFiles\lab-websockets-starter.zip into your LabWork directory so that you end up with the following directory structure:
	__2.  Open a command prompt and navigate to the above directory.
	__3.  Start the Typescript compiler and embedded server using the following commands:
	__4.  Open a Chrome browser window to the following address:
	__5.  The browser window should appear like this:
	
	__6.  Enter the following at the command prompt to shut down the server:
	__7.  Lab setup is complete.

	Part 2 -  Review the Quote Server
	__1.  Open the following file in your text editor:
	__2.  Scroll down to the following section of the file:
	__3.  Take a look a bit further down in the file and you'll find the following section:
	__4.   Let's take a look at the sendQuotes function. It appears near the top of the file:
	__5.  Finally the following code is used to start the servers listening on a given port. The default port of 4000 has no special significance and can be changed if needed to avoid conflict with existing servers. 
	__6.  The “start” entry in the “scripts” section of package.json allows the servers to be executed along with the typescript compiler. The “server” entry allows the server to be started without typescript.
	__7.  Close the file. 
	__8.  Try running the server by itself from a command prompt in the project's root directory using the following command:
	__9.  Open the following URL in Chrome:
	__10.  After a few seconds you should see quotes start to appear like this:
	__11.  You should also see the following at the server's command prompt:
	__12.  Shut down the test client by closing its tab in the browser . 
	__13.  Shut down the server using Ctrl-C. (You may need to send the command more than once)

	Part 3 -  Add an Angular Websocket Service
	__1.  From the command prompt in the project's root directory use the following command to start the server and typescript compiler:
	__2.  Copy the following file into the project as indicated:
	__3.  Open the file in your text editor:
	__4.  Check out the imports at the top of the file:
	__5.  Note the overall structure of the service. It contains two methods “getMessages()” and “stopMessages()” that can be called by Angular components that use the service. 
	__6.  Let's take a look at getMessages():
	__7.  The stopMessages() method closes down the WebSocket server connection:
	__8.  Close the websocket.service.ts editor window. 
	__9.   Open the following file in your text editor:
	__10.  Add the following import at the top of the file after the other imports:
	__11.  Add WebsocketService to the provider's array
	__12.  Save the file. 
	__13.  Check the command prompt where the typescript compiler and server are running for any errors. 
	__14.  Open the following URL in the Chrome browser:
	__15.  Open Chrome developer tools (F12) and check the JavaScript console for errors. Fix any errors in the file you are editing, re-save the file, refresh the page in Chrome and confirm that no errors appear in the JS console. 
	__16.  Close the quotes.module.ts editor window.

	Part 4 -  Hook up the Quote Component and the Websocket Service
	__1.  Open the QuoteComponent file in your text editor:
	__2.  Before we can use the service we need to import and inject it. We also need to import Observable. Start by adding the following imports to the top of the file after the other imports:
	__3.  Replace the existing constructor with the following one that imports the service:
	__4.  Add the code in bold to the startWebsocketCommunication() method:
	__5.  Add the following code shown in bold to the stopWebsocketCommunications() method:
	__6.  Add the following code shown in bold to the resetMessages() method:
	__7.  Save the file.

	Part 5 -  Test the App  
	__1.  Open up the the following URL in the Chrome browser. The page should look the same as before:
	__2.  Try clicking the “start” button. After a few seconds you should see stock quotes start to appear. The quotes will continue to appear every few seconds based on the interval set in the server app.
	__3.  Click on the “stop” button to stop the incoming quotes:
	
	__4.   Click the “reset” button to clear the quotes and reset the interface. 
	
	__5.  Take a look at the server output in the command prompt window. You should see log entries indicating the server's starting and stopping in response to the button presses in the client application:
	__6.  Close the browser window.
	__7.  Shut down the server. (enter Ctrl-C in the server command prompt)
	__8.  Close all.

	Part 6 -  Conclusion

	Lab 3 -  Advanced Routing
	Part 1 -  Getting Started
	__1.  If you have not done so already create a C:\LabWork directory on your development machine.   
	__2.  Unzip C:\LabFiles\lab-advanced-routing-starter.zip into your LabWork directory so that you end up with the following directory structure:
	__3.  Open a command prompt and navigate to the above directory.
	__4.  Start the Typescript compiler and embedded server using the following single command:
	__5.  Check to see that a browser window has been opened to the following address. If not then open one manually by typing the address into the address bar of your browser:
	__6.  The browser window should appear like this:
	__7.  Lab setup is now complete.  

	Part 2 -  Defining a Default Route
	__1.  Take a look at the browser window and take note of the following:
	__2.  Now click on the "Home" and notice how:
	__3.  Open the following file in your text editor (path is referenced from the project root):
	__4.    Add the highlighted text to the start of the appRoutes array:
	__5.  Close the current browser window.
	__6.  Save the file. 
	__7.  Open a new browser window to the following address:
	__8.  Notice that:

	Part 3 -  Adding a Route Error Page
	__1.  The app is currently setup to handle four different routes:
	__2.  Try entering the following path in the browser's address bar. Notice that it still points to the current app ("localhost:8083") but includes an invalid path ("/pathx"):
	__3.  Open up the browser's developer tools (F12 on Chrome) and check the JavaScript console for exceptions. You should find one with the following text:
	__4.  Take a look at the following file in your text editor:
	__5.  Open the following file in your text editor:
	__6.  Add the following import after the other imports at the top of the file:
	__7.  Add the component to the declarations array:
	__8.  Save and close the app.module.ts file.
	__9.  Open the following file in your text editor:
	__10.  Add the following import after the other imports at the top of the file:
	__11.  Add the lines in bold to the end of the appRoutes array:
	__12.  Save and close app-routing.module.ts.
	__13.  Close all open editors.
	__14.  Close the current browser window.
	__15.  Open a new browser window with the following url which contains an invalid path:
	__16.  This time you will see the following:
	__17.  The RouteErrorComponent is shown, indicating the error condition:
	__18.  Click on any of the buttons to again display any of the valid routes.

	Part 4 -  Highlighting the Active Router Link
	__1.  Open up the following file in your text editor:
	__2.  Take a look at the code used to create the buttons:
	__3.  Add the following to each of the button input elements:
	__4.  The resulting code should look like this:
	__5.  Save and close app.component.html.
	__6.  Open the following file from the project root directory:
	__7.  Scroll down until you see the "active" class style section and notice how it changes the font color and weight. These are the changes you should when the buttons are pressed.
	__8.  Close styles.css.
	__9.  Take a look at the browser window. It should have updated automatically after you saved your changes. If not then close it and open a new window with the app url:
	__10.  Click on the "About" button. This will navigate to the About component and now at the same time it will set the About button text to the "active" style - blue & bold.
	__11.  Click on the other buttons and notice how the "active" style gets applied. As you can see the current route is more clear to the user when using the routerLinkActive. directive.

	Part 5 -  Add a Guarded Route
	Task 1 - Add a login button and indicator
	__1.  Open app/app.component.html in your text editor.
	__2.  Insert the following after the end tag of the button div and before the <main> tag. 
	__3.  Save and close the file.
	__4.  Copy the following file from C:\LabFiles into the \app directory of your project:
	__5.  The auth.service.ts file contains a service that implements the canActivate guard method as well as managing the isLoggedIn state variable:
	__6.  Open \app\app.module.ts in your text editor.
	__7.  Add the following import after the other imports at the top of the file:
	__8.  Add AuthService to the providers array:
	__9.  Save and close the file.
	Task 3 - Add a login() function to the component.
	__10.  Open \app\app.component.ts in your text editor.
	__11.  Add the following line after the other imports at the top of the file to import the AuthService:
	__12.  Modify the constructor to inject the AuthService:
	__13.  Insert the following method into the AppComponent class after the constructor:
	__14.  Save and close the file.
	Task 4 - Add the guard to the route table
	__15.  Open \app\app-routing.module.ts in your text editor.
	__16.  Add the following line after the other imports at the top of the file to import the AuthService:
	__17.  Add the canActivate guard to  the admin route in the appRoutes array. The updated route should match the following:
	__18.  Save and close the file.
	__19.  Open the app in a new browser window with the following URL:
	__20.  Try clicking on the Admin button. Notice how the button is no longer active and no longer takes you to the admin screen. 
	__21.  Click on the "Log in" Button. The screen should change to indicate that you have logged in.
	__22.  Now try again to click on the Admin button. You should notice that the app now navigates as requested to show the Admin view. 
	__23.  Click on the "Log out" Button. The application logs out the user and navigates away from the restricted page. 

	Part 6 -  Adding Child Routes - Extra Credit (Optional) 
	__1.  Open the \app\app.module.ts file in your text editor.
	__2.  Add the following line to import the ProductsModule. Place it after all the other imports at the top of the file:
	__3.  Add ProductsModule to the imports array as shown below. Don't forget to add a comma "," between ProductsModule and AppRoutingModule. 
	__4.  Save and close the file.
	__5.  Open \app\app-routing.module.ts in your text editor.
	__6.  Add the following line to import the products component. Place it after all the other imports at the top of the file:
	__7.  Add the following route to the appRoutes array. Place it after the about route and before the admin route:
	__8.  Save and close the file.
	__9.  Open the \app\app.component.html file in your text editor.
	__10.  Add the following products button element right after the admin button element:
	__11.  Save and close the file.
	__12.  Run the app in the browser and you will see a Products button in addition to the other navigation buttons. 
	__13.  Click on the Products button, the ProductsComponent will appear. The default child component will be the product list. Clicking on the List or Detail buttons will navigate between the two child components. Clicking on an item in the list will also navigate to the detail screen. 
	__14.  Routing to the main ProductsComponent is set up as part of the appRoutes array in the \app\app-routing.ts file:
	__15.  Once the ProductsComponent route is in place we navigate to it using the button we added to the \app\app.component.html file:
	__16.  If we take a look at the \app\products\products.component.html file though we will see another <router-outlet> that needs to be filled:
	__17.   To provide a component for the <router-outlet> in the Product component we create the \app\products\products-routing.module.ts file:
	__18.  Buttons on the ProductsComponent allow us to navigate between the child routes:
	__19.  Close all open files.
	__20.  Close the browser.
	__21.  Stop the server and close the window.

	Part 7 - Conclusion

	Lab 4 -  Angular Animations
	Part 1 -  Setting Up the Project
	__1.  If you have not done so already create a C:\LabWork directory on your development machine.   
	__2.  Unzip C:\LabFiles\lab-angular-animations-starter.zip into your LabWork directory so that you end up with the following directory structure:
	__3.  Open a command prompt and navigate to the above directory.
	__4.  Start the Typescript compiler and embedded server using the following single command:
	__5.  Check to see that a browser window has been opened to the following address. If not then open one manually by typing the address into the address bar of your browser:
	__6.  The browser window should appear like this:
	__7.  Lab setup is now complete.

	Part 2 -  Add Browser Support
	__1.  Open the application's package.json file in a text editor. You will find the file in the project's root directory.
	__2.  The following library should appear in the "dependencies" section. Check and make sure its there:
	__3.  Close package.json.
	__4.  Use file manager to check for the library at the following location:
	__5.  Open the project's index.html in your text editor. The file can be found in the project's root directory.
	__6.  Add a line importing the library (shown in bold below):
	__7.  Save and close the file.
	__8.  Run the application in your browser. Open the Developer Tools and confirm that there are no errors.  

	Part 3 -  Create an Animations.ts file
	__1.  Create a new file in your text editor. Save it as "animations.ts" in the \app directory of the project.
	__2.  With the file still open in the text editor enter the following text into the file and re-save it. If you like you can copy the contents from C:\LabFiles\animations.ts instead.
	__3.  Save and close the file.

	Part 4 -  Add Animation to the Home Component
	__1.  Open \app\home\home.component.ts in your text editor.
	__2.  Add the following import after the other imports at the top of the file:
	__3.  Add Animations.page in an animations array to the @Component metadata section of the component ( as shown in bold below) don't forget the comma "," between 'animations:' and the entry that comes before it:
	__4.   Add the following code (in bold) above the constructor() in the HomeComponent class:
	__5.  Save and close the file.
	__6.  Open the application in your browser.
	__7.  If you watch closely when the application starts up you will see the Home component slide in from the left.
	__8.  Once the Home component is in view try clicking on one of the other buttons. You should notice the Home component slide out to the right when the next component is shown.

	Part 5 -  Add Animation support to the About and Admin components.
	__1.  Follow the instructions in Part 4 only this time apply them to the About component instead of the Home component.
	__2.  Do the same for the Admin Component.
	__3.  Stop the server and close the window.
	__4.  Close the browser.
	__5.  Close all open files.

	Part 6 -  Conclusion

	Lab 5 -  Testing Angular Components
	Part 1 -  Setup for Testing
	__1.  If you have not done so already create a C:\LabWork directory on your development machine.   
	__2.  Unzip C:\LabFiles\testing\lab-angular-test-starter.zip into your LabWork directory so that you end up with the following directory structure:
	__3.  Open a command prompt and navigate to the above directory.
	__4.  Start the Typescript compiler and embedded server using the following single command:
	__5.  After a few seconds a Chrome browser should open and the sample application should appear. You may need to allow access to continue.
	__6.  Click on one of the "Hero" names below to see that it opens a form to edit the Hero name.
	__7.  Click on the 'Heroes' button above to show it displays all of the heroes.
	__8.  Click the 'About' button to see it displays a different page with a random quote after a few seconds.
	__9.  Click the 'Dashboard' button to see the applications displays the original page again.
	__10.  Close the browser displaying the application.
	__11.  Return to the command prompt that was running the application and press 'CTRL‑C' to stop the application.  Answer 'y' if prompted if you want to terminate batch jobs.
	__12.  Leave the command prompt open for the next section.

	Part 2 -  Create First Test
	__1.  Open a File Explorer window and navigate to the root of the test project, 'C:\LabWork\lab-angular-test'.
	__2.  Open the 'karma.conf.js' file in a text editor.
	__3.  Look for some of the following important properties near the top of the file.  Make sure to not change anything.
	__4.  Look more in the middle of the file for the 'files' property.  This is a very long array that makes up most of the config file.  It lists all of the things that will be loaded into the test environment.  Most notable for us are Angular itself, the application 'system.config.js', and all of the JavaScript, TypeScript, HTML and CSS from the application.
	__5.  Look near the end of the file for the 'autoWatch' and 'usePolling' properties, both of which are set to 'true'.  These will watch the files while the test framework is running, allowing you to continue to change code and rerun tests without having to restart the testing manually.
	__6.  Close the file and make sure you haven't made any changes.
	__7.  In a text editor, create a new file without saving it anywhere yet.
	__8.  Modify the content of the file to match that shown below.  This is a test that should always pass and will be used to verify the testing setup.
	__9.  Save the file with the following path and filename.  Note that it should be in the 'src\app' folder of the testing project and make sure it NOT saved with a '.txt' file extension.  You may likely need to change the file type in the save dialog to 'All Types' to avoid the incorrect extension.
	__10.  In the File Browser window, navigate to the 'src\app\ folder of the project and check the file saved to the correct location and with the file extension.  You may need to display file extensions to see the full name.
	__11.  Return to the command prompt in the root of the test project and open a new one in this location if you had closed it.
	__12.  Run the following command to start the test framework.
	__13.  After a minute your code should be compiled and a browser should open to start running the test framework.  Wait until it is finished.
	__14.  When finished, you should see the browser showing that Karma is "connected" to the test process and you should see there was one successful test "specification" that passed.
	__15.  Leave the browser open and switch to the command prompt window.  Your message may be slightly different but it should be clear that the one test passed.
	__16.  Leaving the command prompt open, return to the text editor for the simple test, opening it again if you closed it.
	__17.  Modify the code of the test as shown in bold below.  This test will obviously fail.
	__18.  Save the file in the text editor and return to the browser showing the tests.  After a few seconds it should show the failure.
	__19.  Return to the command prompt and see that it is a little harder to see details of what test failed but pretty easy to tell that there was "1 FAILED" test.
	__20.  In the text editor, modify the test from 'false' back to 'true' so the test will pass, save the file, and then verify the test does indeed pass again.  This will help avoid confusion in the future when other tests are expected to fail or all should pass.
	__21.  Leave the browser open and the command prompt running the test framework for the next section.
	__22.  Close the first test from your text editor.

	Part 3 -  Test a Simple Angular Component
	__1.  Make sure your test browser and command prompt running the 'npm test' command from the last section are still running and start them if they are not.
	__2.  In a File Browser window, copy the following file.
	__3.  Navigate to the following folder and paste the file so the complete path matches that below.
	__4.  Return to the command prompt running the testing process.  You should see a number of messages about recompiling application code.  After a while you should see that there is still only the first test that has passed.  This is because the file you copied did not yet have any tests defined.
	__5.  Open the following file you just copied in a text editor.  Make sure to open the correct file as there are now a few with similar names.
	__6.  Examine the imports at the top of the file.  This imports some standard Angular things and the 'BannerComponent' to be tested.
	__7.  Examine the 'describe' code currently in the file.  This defines a test suite, although with no tests currently.  It also has a few variables that will be initialized by code you will write.
	__8.  Within the 'describe' definition, add the following code for the call to the 'beforeEach' method.  Make sure it is inside the ending bracket and parenthesis for the 'describe' method.  Also be careful with the syntax of the code for parenthesis and brackets.
	__9.  Double check the syntax and save the file.
	__10.  Return to the command prompt running the tests and check for the messages about compiling the modified file.  Double check that you get a 'compilation complete' message without any additional errors from the compilation.  You should always look for messages like this when modifying files to verify there are no compilation errors.  There is still only the first test as you have not defined any additional tests.
	__11.  Return to the text editor for the test code and add the following code in bold.  This will define the first test that will check that the title of the component matches the text of the HTML element after the 'detectChanges' method triggers the component initialization.
	__12.  Save the code.
	__13.  Return to the testing command prompt and verify that after a few seconds the code change has been compiled correctly and there are now 2 passing tests.
	__14.  Return to the text editor for the test code and add the following code in bold.  This checks that if the title of the component is changed before the changes are detected the new title is still used.
	__15.  Save the code.
	__16.  Return to the testing command prompt and verify that after a few seconds the code change has been compiled correctly and there are now 3 passing tests.

	Part 4 -  Use Automatic Change Detection
	__1.  Return to the text editor for the test code and add the 'ComponentFixtureAutoDetect' class to the first set of Angular testing imports.  Make sure to also add the comma between it and the last entry.
	__2.  Add the following bold code for a new 'providers' property in the object passed as a parameter to the 'configureTestingModule' method.  Make sure the new property has balanced brackets and is within the end curly bracket of the object.
	__3.  In the two existing test methods, comment out the line with the call to 'detectChanges' so these methods will not be called.
	__4.  Save the file.
	__5.  Return to the browser showing the tests and notice that after a few seconds the test that attempted to change the component title should fail.  This is because the title change is not automatically detected, only the first component initialization is done automatically.
	__6.  Return to the code of this test and remove the comment so the 'detectChanges' method is active again.
	__7.  Save the file and make sure all 3 tests pass again.
	__8.  Return to the test code and add the following bold code for a new test.  This test will verify that the old title is still used on the HTML element because 'detectChanges' was not called manually.
	__9.  Save the file and verify that all 4 tests pass.
	__10.  Close all open files from the text editor.

	Part 5 -  Test External Template
	__1.  Make sure your test browser and command prompt running the 'npm test' command from the last section are still running and start them if they are not.
	__2.  In a File Browser window, copy the following file.
	__3.  Navigate to the following folder and paste the file so the complete path matches that below.
	__4.  Return to the command prompt running the testing process.  You should see a number of messages about recompiling application code.  After a while you should see that there are now 7 tests defined and that the 3 new tests all failed.
	__5.  Open the following file you just copied in a text editor.  Make sure to open the correct file as there are now a few with similar names.
	__6.  Examine the current code.  There are a number of similar imports and initialization as the previous test.  The only thing missing is the configuration of the TestBed testing module.
	__7.  Find the 'async beforeEach' comment and add the following code after the comment.  Be careful to make sure the brackets and parenthesis are balanced.
	__8.  Save the file and return to the command prompt running the tests.  You will get some error messages and the 3 tests will still fail.  This is because the component definition is available now but the external template was not processed before the component was created.
	__9.  Back in the 'beforeEach' method, add the following line of code to compile the components.  This will retrieve the external template and stylesheet files referenced.
	__10.  Save the file and verify that all 7 tests pass.
	__11.  Close all open files from the text editor.

	Part 6 -  Test Service Dependency
	__1.  Make sure your test browser and command prompt running the 'npm test' command from the last section are still running and start them if they are not.
	__2.  In a File Browser window, copy the following file.
	__3.  Navigate to the following folder and paste the file so the complete path matches that below.
	__4.  Return to the command prompt running the testing process.  You should see a number of messages about recompiling application code.  After a while you should see that there are now 10 tests defined and that the 3 new tests all failed.
	__5.  Open the following file you just copied in a text editor.  Make sure to open the correct file as there are now a few with similar names.
	__6.  Examine the current code of the test.  In particular examine the 'UserService' and 'WelcomeComponent' along with the 'userServiceStub' object that is a replica of the UserService.  This "stub" will be used as a replacement of the actual service when testing the WelcomeComponent.
	__7.  Find the 'beforeEach' method and add the following code to initialize the 'userServiceStub' object.
	__8.  After the 'userServiceStub' initialization, add the following code to configure the testing environment and use the 'userServiceStub' object in place of the 'UserService'.
	__9.  Save the file.
	__10.  Return to the command prompt running the tests.  One test now passes but two still fail because these two tests require the UserService be modified in some way before being used by the WelcomeComponent.  In order to do this a reference to the injected service for the component needs to be obtained.
	__11.  Back in the test code, further down in the 'beforeEach' method, add the following code to save a reference to the injected userService.  This needs to be used for modifications since it is what is being used by the component.
	__12.  Find the test labeled as "Test #2".  Add the following line to change the name of the service to the value expected by the test.
	__13.  Save the file.
	__14.  Return to the command prompt running the tests.  There should now be just one test that fails.
	__15.  Find the test labeled as "Test #3".  Add the following line to change the 'loggedIn' property of the service to the value expected by the test.
	__16.  Save and close the file.
	__17.  Return to the command prompt running the tests.  All tests should now pass.

	Part 7 -  Test Asynchronous Service
	__1.  Make sure your test browser and command prompt running the 'npm test' command from the last section are still running and start them if they are not.
	__2.  In a File Browser window, copy the following file.
	__3.  Navigate to the following folder and paste the file so the complete path matches that below.
	__4.  Return to the command prompt running the testing process.  You should see a number of messages about recompiling application code.  After a while you should see that there are now 15 tests defined and that the 5 new tests all failed.
	__5.  Open the following file you just copied in a text editor.  Make sure to open the correct file as there are now a few with similar names.
	__6.  Examine the current code of the test.  Just like before there is a component and a service.
	__7.  Find the following comment in the 'beforeEach' method and add the code to initialize a spy on the service 'getQuote' method.
	__8.  Find the code for tests #1 & #2 and modify the implementation as shown below.  Neither of these tests needs to wait for the service response to return a result in order for them to pass.
	__9.  Save the file.
	__10.  Return to the command prompt running the tests.  There should now only be 3 failing tests as the two you modified should pass.
	__11.  Find the code for test #3 and modify the implementation as shown below.  This uses the 'async' method to run the test and 'whenStable().then()' to wait for the service to return a result.  It is also important that 'detectChanges' is called twice, once to initiate the call to the service (as verified in test #2) and again once the service result has returned.
	__12.  Save the file.
	__13.  Return to the command prompt running the tests.  There should now only be 2 failing tests as the one you modified should pass.
	__14.  Find the code for test #4 and change the implementation as shown below.  This test uses the 'fakeAsync' method and the 'tick' method to wait for the asynchronous results to return.  This is somewhat simpler than the implementation of test #3.
	__15.  Save the file.
	__16.  Return to the command prompt running the tests.  There should now only be 1 failing test as the one you modified should pass.
	__17.  Find the code for test #5 and modify the implementation as shown below.  This will use a standard Jasmine "done" callback to wait for the promise to resolve and then indicate the test is complete.
	__18.  Save and close the file.
	__19.  Return to the command prompt running the tests.  All 15 tests should now pass.

	Part 8 -  Test a Component with Inputs and Output
	__1.  Make sure your test browser and command prompt running the 'npm test' command from the last section are still running and start them if they are not.
	__2.  In a File Browser window, copy the following file.
	__3.  Navigate to the following folder and paste the file so the complete path matches that below.
	__4.  Return to the command prompt running the testing process.  You should see a number of messages about recompiling application code.  After a while you should see that there are now 19 tests defined and that the 4 new tests all failed.
	__5.  Open the following file you just copied in a text editor.  Make sure to open the correct file as there are now a few with similar names.
	__6.  Examine the current code of the test.  
	__7.  Find the following comment in the synchronous 'beforeEach' method and add the code shown in bold below.  This will supply a Hero object as input for the component before doing data binding.
	__8.  Find the code for test #1 and change the implementation to that shown below.  This will check that the text of the component will now match the uppercase name of the Hero used as input.
	__9.  Save the file.
	__10.  Return to the command prompt running the tests.  The number of failing tests should be down to 3 as the one you modified should pass.
	__11.  Find the code for test #2 and change the implementation to that shown below.  This will check that if the click event handler for the component is triggered it will select the Hero that was originally used for input.
	__12.  Save the file.
	__13.  Return to the command prompt running the tests.  The number of failing tests should be down to 2 as the one you modified should pass.
	__14.  Scroll to the very bottom of the file and look for the empty declaration of the 'TestHostComponent'.
	__15.  Add the lines shown in bold below to define the test host component to use a template with the 'dashboard-hero' component, setup the Hero used for the input and link to the Hero selection.  This replicates how the component would be nested inside other components in the rest of the application.
	__16.  Scroll up and find the 'beforeEach' methods.  Although you don't need to change anything, notice how although this code is similar to other tests, it is actually the 'TestHostComponent' that is being created and used in data binding.  The DashboardHeroComponent is being tested indirectly since it is referenced from within the 'TestHostComponent'.
	__17.  Find the code for test #3 and modify the implementation as shown below.  This will check the displayed name of the component with the main difference the fact that the "expected" Hero is now a property of the test host itself.
	__18.  Save the file.
	__19.  Return to the command prompt running the tests.  The number of failing tests should be down to 1 as the one you modified should pass.
	__20.  Find the code for test #4 and modify the implementation as shown below.  This will check that when clicked, the selected Hero matches the one used as input.  This version is simpler than the similar test (#2) because the configuration of subscribing to the "selected" event is already done as part of the declaration of the TestHostComponent and does not need to be done manually in the test as it did before.  This really demonstrates that the test host better replicates the component being used from another component.
	__21.  Save and close the file.
	__22.  Return to the command prompt running the tests.  All tests should now pass.

	Part 9 -  Test Routed Component
	__1.  Make sure your test browser and command prompt running the 'npm test' command from the last section are still running and start them if they are not.
	__2.  In a File Browser window, copy the following file.
	__3.  Navigate to the following folder and paste the file so the complete path matches that below.
	__4.  Return to the command prompt running the testing process.  You should see a number of messages about recompiling application code.  After a while you should see that there are now 24 tests defined and that the 5 new tests all failed.
	__5.  Open the following file you just copied in a text editor.  Make sure to open the correct file as there are now a few with similar names.
	__6.  Examine the current code of the test.  
	__7.  Find the comment about declaring the 'RouterStub' class and add the following code to declare a simple implementation.  This will have a single 'navigateByUrl' method which simply returns the same URL so it can be checked in the tests.
	__8.  Find the following asynchronous 'beforeEach' method and provide the implementation shown below.  Be careful with the various brackets and parenthesis as the syntax is somewhat complex.  This will use the 'RouterStub' class you just defined in place of the usual Angular Router component.  It will also use a 'FakeHeroService' which is already part of the application although a test stub version of this is fairly easy to define.  It is also important that the 'DashboardComponent' is not created until after the asynchronous component compilation process is complete.
	__9.  Save the file.
	__10.  Return to the command prompt running the tests.  The number of failing tests should be down to 3 as two of the tests were already implemented and only needed the proper initialization of the testing module to pass.  The two tests provided have nothing to do with routing which is why they were implemented for you.
	__11.  Find the following nested test suite and add the bold code into the asynchronous 'beforeEach' method.  This will make sure the service to return Heroes is invoked and the Dashboard component is properly configured after this data is available.
	__12.  Save the file.
	__13.  Return to the command prompt running the tests.  The number of failing tests should be down to 1 as two more of the tests were already implemented to verify the Dashboard component was being properly initialized with a list of Heroes.  Again these tests do not involve routing so they were already implemented.
	__14.  Find the empty 'click' method and provide the following implementation.  This will replicate the first Hero in the Dashboard component being selected.  This will be used to see if the routing is then triggered with the correct URL.
	__15.  Find the code for test #5 and the first comment in the test about creating a "spy".  Provide the following line of code to create the spy.  This will allow the examination of how the router component 'navigateByUrl' method is being called.
	__16.  Further down in the test, find the comment about looking at the 'args' passed to the router and add the following line of code.  This will retrieve the first argument passed to the method which will be the URL to navigate to.
	__17.  Finally change the "expecting" part of the test to check if the URL assembled manually from the Hero ID indeed matches the parameter that was passed to the router.navigateByUrl method.
	__18.  Save and close the file.
	__19.  Return to the command prompt running the tests.  All tests should now pass.
	__20.  In the command prompt running the tests, hit 'CTRL-C' to stop the test process and close the window.
	__21.  Close the browser.
	__22.  Close any open text editors.

	Part 10 -  Review

	Lab 6 -  Debugging Angular Applications
	Part 1 -  Setup
	__1.  Unzip C:\LabFiles\lab-debugging-starter.zip into your LabWork directory so that you end up with the following directory structure:
	__2.  Open a command prompt and navigate to the above directory.
	__3.  Start the Typescript compiler and embedded server using the following single command:
	__4.  Check to see that a browser window has been opened to the following address. If not then open one manually by typing the address into the address bar of your browser:
	__5.  The browser window should appear like this:
	__6.  Enter Ctrl-C at the server command prompt to shut down the server. Then close the command prompt. 
	__7.  Close the browser.
	__8.  Lab setup is now complete.

	Part 2 -  Verify that the app runs without errors.
	__1.   Close all previously opened servers, command prompts and browser windows before you start.
	__2.   Open a command prompt and navigate to the project root directory.
	__3.   Execute the following command:
	__4.   Check the output in the command prompt, there should be no errors at this point.
	__5.  Open a second command prompt and navigate to the project's root directory.
	__6.  Execute the following command:
	__7.  The 'serve' command should have opened a browser window and loaded the app. If the browser wasn't opened then open one and enter the following URL:
	__8.  To verify that there are no run-time errors hit F12 to open the Chrome Browser's developer tools. 
	__9.  If the JavaScript console drawer is not open then open it by selecting "Show Console Drawer" from the menu.
	__10.   Verify that there are no JavaScript error messages. JavaScript error messages will appear in the console in red text. 
	__11.  Error messages are indicated by a red circle enclosing a white x. Double clicking on the red circle at the top of developer's tools will also open the Console drawer:
	__12.  No changes have been made to the initial project yet so it should be free of errors.

	Part 3 -  Updating the component template.
	__1.  Open the following file in your text editor:
	__2.  Replace the existing template with the following code:
	__3.  Save ans close the file and check the build window for errors. The changes should compile successfully.
	__4.  Refresh the browser window where the app is loaded. You will see that the app does not load like it does before. All you should see now is the text:
	__5.  Open the Chrome browser's development tools (F12).
	__6.  Open the JavaScript Console Drawer. 
	__7.  Scroll up to the top of the JavaScript Console:
	__8.  Near the top you should see the following in red text:
	__9.  Open the following file in your text editor:
	__10.  Add the following import statement after the others at the top of the file:
	__11.  Add FormsModule to the import array:
	__12.  Save and close the app.module.ts file.
	__13.  Watch the build window for any errors.
	__14.  Refresh the app's browser window. This time the app should come up without any errors: 
	__15.  Right now the input field, button and message display but the interface is not active yet. In the next part we will add some code to the component class to make the interface do something.

	Part 4 -  Adding code to the component class 
	__1.  Open the following file in your text editor:
	__2.  Update the component class to match the following code. Enter the text exactly as you see it here. The code includes a few errors that we will pick up on later:
	__3.  Save the file and watch the build window [Select npm]. This time you should see the following errors:
	__4.  Replace the updateMessage() method with the following code:
	__5.  Save the file and watch the build window. The two previous errors go away but now we see a new error:
	__6.  Replace the line that defines the message property with this one:
	__7.  Save the file and watch the build window. The output this time should be free of errors. 
	__8.  Now that the code changes are complete you should be able to try the app. Go to the browser and open the app. Enter a name in the input field and click on the update button. The output message should be updated as shown here:

	Part 5 -  Adding a Routing Module to the App
	__1.  Copy the app routing module file as directed below:
	__2.  Watch the build window. You should see the following errors appear:
	__3.  The first error, on line 3, indicates that the import statement on that line is trying to import a file that does not exist or is not in the location specified in the statement. To fix this copy a home component into the app directory as indicated below:
	__4.  At the same time make sure to copy the corresponding css file:
	__5.  Take a look at the build window after copying these files. The error on line 3 should have gone away but the other two remain:
	__6.  Open  src/app/app-routing.module.ts
	__7.  The code mentioned in the errors is on lines 11 and 12:
	__8.  Go ahead and add the missing import. The resulting statement should look like this:
	__9.  Save the file. 
	__10.  Watch the build window. You should see the build start and complete with no errors in between:
	__11.  Close all editors.
	__12.  We will continue our work to integrate routing in the next part:

	Part 6 -  Integrating the Routing Module into the app 
	__1.  Make a copy of the current app.component file with the name "message.component" as indicated below:
	__2.  Open the message file indicated below in your text editor:
	__3.  Update the selector as shown here:
	__4.  Update the class name as shown here:
	__5.  Update the first line of the template to match the code shown here:
	__6.  Save and close message.component.ts
	__7.  Open the route module file in your text editor.
	__8.  Add an import for the message component after the other imports at the top of the file:
	__9.  Add an entry to the route array so that it appears as shown here:
	__10.  Save and close the app-routing.module.ts file.
	__11.  Finally let's modify the app.component to show the routed components via a router-outlet element. To start, open the following file in your text editor:
	__12.  First remove any code from the component class so that it appears like this:
	__13.  Next, edit the template so that it appears like this:
	__14.  Save and close the file then check the build window. There should be no errors.
	__15.  Now refresh the app in your browser. You should see that its not working. In fact it is only showing "Loading AppComponent content here..."
	__16.  Open the Chrome browser's developers tools (F12) and scroll to the top of the JavaScript console. You should see the following error:
	__17.  To fix the problem open the following file in your text editor:
	__18.  Add an import for the app-routing.module after the other imports at the top of the file:
	__19.  Then add the AppRoutingModule to the imports array as shown here:
	__20.  Save the file. There should be no errors in the build window. But the app still isn't running properly in the browser. The following error appears at the top of the listing in the JavaScript console:
	__21.  Go ahead and add the following imports to the app.module.ts file. You can add them after the other imports at the top of the file: 
	__22.  Now add them to 'declarations' like this:
	__23.  Save and close the file. There should be no errors in the build window.
	__24.  Update the app in your browser. It should come up looking like this and there should be no errors in the JavaScript console.
	__25.  Clicking the Message button will show the message component:
	Adding the app-routing.module.ts to the app.module.ts
	Adding imports for module components to app.module.ts

	Part 7 -  Inspecting Angular Components at Runtime with ng.probe()
	__1.  Open the app in the Chrome browser. 
	__2.  Open the Chrome browser's developers tools (F12).
	__3.  Click on 'Elements' at the top of the tools panel to show the document object model tree. 
	__4.  We need to select the Home component in the tree so we can work with it. To do that first click on the selector tool at the top left of the developer tools panel:
	__5.  Next click on the Home Component:
	__6.  After clicking on the Home component an element should be selected in the Elements panel. Make sure the correct item is selected by clicking on the <app-home > element. Once the correct element has been selected you should see the following in the Elements pane:
	__7.  Click on 'Console' (next to 'Elements' at the top of the dev tools panel). Be careful not to change the selection in the Elements pane as you do this. 
	__8.  Type $0 into the JavaScript console and hit Enter. You should see this:
	__9.  Now let's try ng.probe(). Enter the following into the JavaScript console:
	__10.  We can access the 'text' property of the HomeComponent class like this (give it a try):
	__11.  And we can set the text property like this:
	__12.  Try running the following command. It should cause Angular to detect the change and update the screen.
	__13.  Click on the 'Message' button to access MessageComponent
	__14.  Enter a name in the "Developer:" input box. Do Not click on the update button. We are going to simulate running the updateMessage() method on the class using ng.probe() instead. 
	__15.  Click on 'Elements' at the top of the dev tools panel.
	__16.  Select the <message> element so that it appears like this (with ' == $0' after it) 
	__17.  Click on 'Console' at the top of the dev tools panel.
	__18.  Type the following code into the console and click enter:
	__19.   Check the value of the 'developer' variable using the following command:
	__20.  Try running the component's updateMessage() method using this command:
	__21.  Inspect the 'message' variable using this command:
	__22.  To get Angular to detect the change and update the screen enter this command:

	Part 8 -  Breakpointing Angular Code
	__1.  Replace the message.component.ts file with one from the LabFiles\debugging as indicated below:
	__2.  Open message.component.ts in your text editor. The contents of the updated file should look like this:
	__3.  Hit enter to create a new empty line and save the file. This will ensure the file is compiling.
	__4.  Update the app in the browser. 
	__5.  Open Chrome's developer tools so that the JavaScript console is showing. 
	__6.  Enter a name in the "developer" input field and click the "update" button.
	__7.  You should see some messages like these output to the console:
	__8.  Type a different name in and click the "update" button. You should see the new and old message text as well as a number indicating how many times the update button has been pressed. 
	__9.  Click on 'Sources' at the top of the dev tools panel. (to the right of 'Console') This opens the source debug panel. 
	__10.  Click Ctrl + P and type "message.component.ts" and hit enter. This will load the message component TypeScript file into the window. The developer tools panel should now look something like this:
	__11.  Click on the line number to the left of the following line of code:
	__12.  Enter a name in the "developer" input box and click the "Update" button. 
	__13.  Execution stops at the specified line and accessible variables are shown in the 'Scope' section on the right.
	__14.  Two sets of controls are visible. On the screen you will see:
	__15.  Click "Step Over" a few times and watch how the local variables change. In specific you will see logmsg and oldmsg go from undefined to defined with values. 
	__16.  Close the browser.
	__17.  Close all open editors.
	__18.  Hit CTRL+C in both command prompt windows to stop the running process and close the windows.

	Part 9 -  Conclusion 




