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Lab 1 - Getting Started With Node.js
In this lab we will explore how Node.js is installed and create a very simple Node.js 
application.

Part 1 - Explore the Installation
To save time Node.js is already installed for you in your desktop. Let's verify to make 
sure things are installed correctly.

__1. Open a command prompt window.

__2. Enter this command to check the version of Node.js installed.

node --version

__3. In Windows installing Node.js also installs npm the package manager. Enter this 
command to check its version.

npm --version

__4. Open file explorer. Go to C:\Program Files\nodejs folder. This is where Node.js is 
installed. This folder is added to the PATH environment variable by the installer so that 
you can run the node and npm commands from anywhere.

Part 2 - Create a Command Line Application
We will now create a very simple command line application using Node.js.

__1. Open a file browser and navigate to C:\LabFiles.

__2. In that folder create a file called hello.js. 

__3. Open the file using Visual Studio Code or any other editor. Visual Studio Code has 
been provided for you to use when editing code and related files. This editor includes 
excellent support for JavaScript files. That being said, feel free to use any editor that you 
are comfortable with. 
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__4. In hello.js enter this line.

console.log("Hello World!");

__5. Save the file.

__6. In the command prompt window change directory to C:\LabFiles.

cd C:\LabFiles

__7. From the command prompt enter this command to execute the program.

node hello.js

It's that simple!

Let's make things a little more interesting. How about we supply the name of the planet to 
say hello as a command line argument? In Node.js you can access the command line 
parameters using the process global variable.

__8. Change the code of your program as follows.

var planet = "World"; //Default planet

if (process.argv.length > 2) {
  planet = process.argv[2]; //3rd parameter
}

console.log("Hello %s!", planet);

__9. Save changes.

__10. Try running the program in these ways.

node hello.js

node hello.js Mars

Even though JavaScript is an interpreted language, the V8 JavaScript engine used by 
Node.js has a Just in Time compiler that can compile certain sections of your code for 
better performance.

__11. Close the editor.
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__12. Leave the command prompt open.

Part 3 - Review
In this short lab we reviewed the installation of Node.js. We also wrote a simple 
application and executed it. 
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Lab 2 - Basics of a Node.js Module
Modules let you break up a large application in multiple files. You can also download 
third party modules and use them. You can create file based or directory based modules. 
We will learn to do them both.

Part 1 - Create a File Based Module
We will create a module that encapsulates the authentication logic of our application. This 
module will be used by our application to log users in.

__1. Within the C:\LabFiles folder create and open a new file called auth.js.

__2. Enter this code:

module.exports.login = function(userId, password) {
  //Awesome auth logic
  if (userId === "bob" && password === "pass123") {
    return true;
  }
  
  return false;
}

Any function or variable that is exposed to the user of a module is added as a property of 
module.exports. We did just that.

__3. Save and close the file.

Part 2 - Use the Module
We will now use the auth module from another file.

__1. In  the C:\LabFiles folder create and open a new file called awesome_app.js.

__2. In that file enter this line to load the auth module.

var auth = require("./auth");

The require() function takes a path to the module file minus the .js extension.

Copyright 2017 Web Age Solutions Inc. 6

EVALU
ATIO

N O
NLY



__3. Add these lines to the file.

function test_login(userId, password) {
  if (auth.login(userId, password)) {
    console.log("%s logged in fine!", userId);
  } else {
    console.log("%s can't login.", userId);
  }
}

test_login("daffy", "d12");
test_login("bob", "pass123");

__4. Save changes.

Part 3 - Test
__1. At the command prompt enter this command.

node awesome_app.js

__2. Make sure that you see this output.

daffy can't login.
bob logged in fine!

Part 4 - Make a Directory Based Module
A large scale module is better created as a directory based module. This lets you break up 
that large module into submodule files.

The name of the directory makes up the module's name. It needs to have a file called 
index.js that serves as the entry point. When you load this module it is the index.js file 
that gets loaded first.

We will now convert the auth module into a directory based module.

__1. In the command prompt enter this command to create the C:\LabFiles\auth folder.

mkdir  auth
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__2. Rename auth.js to index.js.

rename  auth.js  index.js

__3. Move index.js inside the auth folder.

move  index.js  auth

That's it. We don't have to change awesome_app.js. The call to require() function will still 
work. This time it will load the module by the directory name.

Part 5 - Test
__1. At the command prompt enter this command.

node awesome_app.js

__2. Make sure that you see this output.

daffy can't login.
bob logged in fine!

__3. Close the editor.

__4. Leave the command prompt open.

Part 6 - Review
In this lab we learned how to create a file and directory based module and use that 
module from another module. The key is to add any public function or variable as 
properties of the module.exports object. 

Copyright 2017 Web Age Solutions Inc. 8

EVALU
ATIO

N O
NLY



Lab 3 - Using Node Package Manager (npm)
npm has several key responsibilities:

1) Download and install modules from a central repository.

2) Manage dependency between modules.

Dependencies are transitive. That means if module A depends on B and B depends on C 
then installing B will automatically install module C. Module A does not have to declare 
its eventual dependency on C.

In this lab we will install the uuid module. This is used to generate a universally unique 
ID (UUID) as per RFC4122.

Part 1 - Can you Use npm?
If access to the Internet is behind a proxy server then configure proxy as follows:

npm config set proxy http://"user:password"@proxy.company.com:1234

npm config set https-proxy http://"user:password"@proxy.company.com:1234

If npm still fails in these labs there is a fallback. You will see a file called 
C:\LabFiles\all_packages.zip. You will need to unzip it in the folder of the module 
where you are working on. This will give you all the modules that you need to complete 
the labs.

Part 2 - Create Application Directory
We will now create a directory for our work.

__1. Inside C:\LabFiles create a folder called unique.

Part 3 - Install the uuid Package
__1. In the command prompt window change directory to unique.

cd  C:\LabFiles\unique

__2. Run this command to install the chalk package.

npm  install  uuid@2.0.1
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You should see an output like this.

If npm is failing to install the package because of Internet connection problems, extract 
C:\LabFiles\all_packages.zip inside of C:\LabFiles\unique to obtain the packages.

__3. Verify that a folder called node_modules is created within C:\LabFiles\unique. 
This is where packages that are local to the unique module will be stored.

Troubleshooting. If there was already a folder called C:\LabFiles\node_modules before 
running the command then the install will be installed in C:\LabFiles\node_modules 
instead on C:\LabFiles\unique\node_modules. If so then rename the 
C:\LabFiles\node_modules to C:\LabFiles\node_modulesA, run the command again and 
verify C:\LabFiles\unique\node_modules was created.

__4. Run this command to list all installed local packages.

npm  ls  --depth=0

You should see that the uuid package installed.

Part 4 - Inspect the Package
So what does an npm package look like? And what is the difference between an npm 
package and a Node.js module?

A package is any directory that has the package.json file. This means a Node.js directory 
based module that has package.json will qualify as an npm package. You can also have 
packages that have nothing to do with Node.js. For example you can get browser side 
JavaScript libraries distributed as npm packages.

__1. Using file browser inspect the contents of the C:\LabFiles\unique\node_modules 
folder. Verify that you see the uuid subfolder.
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__2. Navigate inside the uuid folder.

We see the package.json file as we expected. But where is the index.js file?

__3. Open package.json in an editor.

__4. Locate this line:

"main": "./uuid.js",

This tells Node.js that the main entry point file of this module is uuid.js (and not the 
default index.js).

Part 5 - Use the Package
__1. Inside C:\LabFiles\unique create and open a file called index.js.

__2. In that file add these lines.

var uuid = require("uuid");

var value = uuid.v4(); //Generate v4 uuid
console.log("UUID is: %s", value);

Note that to load packages installed by npm we use the name of the module and not its 
path. When you do not use path (that is the string supplied to require() doesn't start with / 
or ./), node will look for the module in the  node_modules folder. That is also where npm 
stores the packages.

__3. Save changes.
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Part 6 - Test
__1. From the command prompt run:

node  index.js

__2. Verify that the program works. Your UUID will be different.

__3. Close all open files in the editor.

__4. Leave the command prompt open.

Part 7 - Review
In this lab we learned how to use npm to install packages from a central repository. We 
also learned how to load and use such packages. 
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	__2.  Run this command to launch the application.
	__3.  Click Allow Access if a Windows Security Alert open.
	__4.  Open a new command prompt window.
	__5.  Switch to the C:\LabFiles folder.
	__6.  Run the curl command to send a HTTP request to the application.
	__7.  Verify that you get the correct response.

	Part 3 -  Build the In-Memory Database
	__1.  In the index.js file, below the line:
	__2.  Save changes.

	Part 4 -  Implement the GET Request
	__1.  In the request handler callback function delete these lines:
	__2.  Save changes.

	Part 5 -  Test
	__1.  In the command prompt that is running your application hit Control+C to end the program.
	__2.  Run the program again.
	__3.  From the other command prompt window where you ran curl, send another request.
	__4.  Verify that you see the full list of movies.

	Part 6 -  Implement the POST Request
	__1.  In the request handler function add the skeletal code for the POST request handling like shown in bold face below.
	__2.  Within the if block for POST request handling add these lines in boldface.
	__3.  Save changes.

	Part 7 -  Test
	__1.  Restart you application.
	__2.  We have data for a new movie available in C:\LabFiles\movie.json. Open the file in an editor and inspect it.
	__3.  From the command prompt where you ran curl, run this command to send a POST request. The request body will be supplied from the movie.json file.
	__4.  Send a GET request and verify that the new movie was added.
	__5.  End your Node.js program by hitting Control+C.
	__6.  Close all.

	Part 8 -  Review

	Lab 10 -  Debugging a Node.js Application
	Part 1 -  Install node-inspector
	__1.  In a command prompt window switch directory to C:\LabFiles.
	__2.  Run this command to install the module.
	__3.  Verify that the module was installed by running this command.

	Part 2 -  Debug a Program
	__1.  In the command prompt window switch to the C:\LabFiles\movies directory.
	__2.  Run this command to start debugging the program.
	__3.  That command will launch Chrome. You will get this prompt about notification. Click Allow.
	__4.  By default the program will halt in the first line.
	__5.  Click the resume button  to continue.
	__6.  Add a breakpoint as shown below.
	__7.  Open a new command prompt window and switch to C:\LabFiles.
	__8.  Run this command to send a POST request.
	__9.  The debugger will hit the break point and pause.
	__10.  On the right hand side expand Closure to locate the movies variable. There should be three movies there at this point.
	__11.  Click the step over button  to move to the next line.
	__12.  Expand Local and inspect the newMovie variable.
	__13.  Click the step over button  to move to the next line.
	__14.  At this point there should be 4 items in the movies array.
	__15.  Click the resume button  to continue.
	__16.  Close the Chrome window.
	__17.  In the command prompt where you ran node-debug hit Control+C to end the program.
	__18.  Close all.

	Part 3 -  Review

	Lab 11 -  Introduction to Unit Testing
	Part 1 -  Create the Module
	__1.  In C:\LabFiles folder create a directory called fib.
	__2.  Inside the C:\LabFiles\fib folder create package.json file with this content.
	__3.  Save changes.
	__4.  In the same folder, create the main code file index.js and add this code.
	__5.  Save changes.

	Part 2 -  Configure the Module for Testing
	__1.  Open a command prompt window and change directory to C:\LabFiles\fib.
	__2.  Enter these commands to install the required modules.
	__3.  Verify that package.json was altered to add the development time dependencies.
	__4.  We will now setup mocha as the test runner. Add the script section to package.json as shown in boldface below.
	__5.  Save changes.

	Part 3 -  Write Test Scripts
	__1.  Inside C:\Labfiles\fib create a subdirectory called test. This is where all test scripts will go.
	__2.  Inside the test folder create a file called fibo_tester.js. We will write our test scripts here.
	__3.  In fibo_tester.js add these lines to import the necessary modules.
	__4.  Write three test functions like this.
	__5.  Save changes.

	Part 4 -  Run Unit Test
	__1.  From a command prompt window change directory to C:\LabFiles\fib.
	__2.  Enter this command to run the tests.
	__3.  Make sure that all tests pass.

	Part 5 -  Test for Failure
	__1.  In the index.js file change the return statement as shown in boldface below.
	__2.  Save changes.
	__3.  Run the test again.
	__4.  Fix the problem with the code and run the test again to make sure all is well.
	__5.  Close all.

	Part 6 -  Review

	Lab 12 -  Logging with Morgan
	Part 1 -  Create the Working Directory
	__1.  Open a command prompt window and create a working directory for this lab:
	__2.  Change to the lab's working directory you just created.
	__3.  Enter the following command to set the title of the command prompt window:

	Part 2 -  Install morgan from the Internet
	__1.  Run this command to locally install the morgan module version 1.7.0.

	Part 3 -  Install morgan from the Archived Local Package
	__1.  Make sure you are in the "morgan" command prompt window and in the C:\Works\morgan directory.
	__2.  Enter the following command:
	__3.  Open a file browser to C:\Works\morgan.
	__4.  Extract the  morgan@1.7.0.zip in this folder.

	Part 4 -  Verify Module Installation
	__1.  Make sure you are in the "morgan" command prompt window and in the C:\Works\morgan directory.
	__2.  Enter the following command to make sure the morgan module was properly installed:

	Part 5 -  Set up and Run a Simple HTTP Server 
	__1.  Enter the following command:
	__2.   Start your text editor and open C:\Works\morgan\simpleHTTPServer.js you just copied over to your working folder.
	__3.  Review the C:\Works\morgan\simpleHTTPServer.js file shown below for your reference.
	__4.  Keep the text editor open on simpleHTTPServer.js. 
	__5.  Switch back to our command prompt window and enter the following command (you should be in the  C:\Works\morgan directory):
	__6.  Open your browser and navigate to http://localhost:12345
	__7.  Keep the browser running.
	__8.  Switch back to the command prompt window.
	__9.  Shutdown the web server by pressing Ctrl-C.  

	Part 6 -  Add morgan Logging 
	__1.  In the text editor open on simpleHTTPServer.js, save the simpleHTTPServer.js file as consoleMorganLogger.js  
	__2.  In the consoleMorganLogger.js file, uncomment the following lines related to morgan.
	__3.  Save the changes.
	__4.  Switch back to the command prompt window and enter the following command (you should be in the  C:\Works\morgan directory):
	__5.  In your browser, refresh the tab open on http://localhost:12345
	__6.  Switch to the command prompt window and review the log messages.
	__7.  Shutdown the web server by pressing Ctrl-C  

	Part 7 -  Logging to a File 
	__1.  In the text editor open on consoleMorganLogger.js, save the consoleMorganLogger.js file as fileMorganLogger.js  
	__2.  In the fileMorganLogger.js file, do the following changes:
	__3.  Save the changes.
	__4.  Switch back to the command prompt window and enter the following command (you should be in the  C:\Works\morgan directory):
	__5.  In your browser, refresh the http://localhost:12345 URL.
	__6.  Switch to the command prompt window where you started the web server.
	__7.  Using your text editor, open the C:\Works\morgan\access.log file.
	__8.  Shutdown the web server by pressing Ctrl-C  

	Part 8 -  Optional Activity 1
	Part 9 -  Optional Activity 2
	Part 10 -  Lab Session Clean-Up 
	__1.  Close Chrome.
	__2.  Close your text editor.
	__3.  Shutdown the web server by pressing Ctrl-C  
	__4.  Close the command prompt window. 

	Part 11 -  Review

	Lab 13 -  Web Service Using Express
	Part 1 -  Create the Module
	__1.  In the C:\LabFiles folder create a directory called biblio.
	__2.  In the biblio folder create package.json and enter this content.
	__3.  Save changes.
	__4.  In a command prompt window change directory to C:\LabFiles\biblio.
	__5.  Install express and body-parser. We need the body-parser module to be able to read the POST request body.

	Part 2 -  Create Business Logic Sub-Module
	__1.  In  C:\LabFiles\biblio create a JavaScript file called data_access.js.
	__2.  Add the following code to that file.
	__3.  Save changes.

	Part 3 -  Create the Web Service
	__1.  In  C:\LabFiles\biblio create a JavaScript file called index.js.
	__2.  In that file add this line to import data_access, express and body-parser modules. 
	__3.  Obtain the Express application object.
	__4.  Add this code.
	__5.  Add the route for GET request.
	__6.  Add the route for PUT request.
	__7.  Add this line to listen on port 3000.
	__8.  Save changes.

	Part 4 -  Test
	__1.  In a command prompt window make sure you are in C:\LabFiles\biblio.
	__2.  Run your program.
	__3.  You may request to give access to Node.js. Do it.
	__4.  From another command prompt window go to C:\LabFiles.
	__5.  Use curl to send a PUT request. We will get the body data from book1.json. The command is broken up in two lines. But should be entered as one line.
	__6.  Verify that status code 200 is returned.
	__7.  Send a GET request to retrieve the book back.
	__8.  Verify that you get the book data back.
	__9.  Send a request for a non-existent ISBN number and make sure that you get 404 status back.
	__10.  Press CTRL+C to stop the running process.
	__11.  Close all.

	Part 5 -  Review

	Lab 14 -  Using MongoDB
	Part 1 -  Run MongoDB
	__1.  Close all open windows and commands prompts.
	__2.  Verify if C:\data\db folder exist, if not then create the folder.
	__3.  Open a command prompt window.
	__4.  Change directory to where MongoDB binary is located. 
	__5.  Start MongoDB server by running:
	__6.  If a Windows Security Alert open, click Allow Access.
	__7.  If all goes well you will see the "waiting for connections on port 27017" message.

	Part 2 -  Install mongodb Module
	__1.  Open a new command prompt window.
	__2.  Change directory to C:\LabFiles\biblio.
	__3.  Install mongodb module.

	Part 3 -  Open Database Connection
	__1.  Open  C:\LabFiles\biblio\data_access.js in an editor.
	__2.  Delete the following line. The new implementation will be quite different.
	__3.  At the very top of the file add:
	__4.  Save changes.

	Part 4 -  Implement the findBook Method
	__1.  Delete the body of the findBook method so that it looks like this.
	__2.  Add a callback parameter to the method as shown in bold face below. We will call this callback function after MongoDB returns data.
	__3.   In the body of the method add the lines shown in boldface below.
	__4.  Save changes.

	Part 5 -  Implement the updateBook Method
	__1.  Delete the body of the updateBook method and add the callback parameter as shown in bold face below.
	__2.  Within the body of the method add the lines shown in boldface below.
	__3.  Save changes.

	Part 6 -  Modify the Web Service
	__1.  Open C:\LabFiles\biblio\index.js in an editor.
	__2.  Modify the GET request handler as shown in boldface below.
	__3.  Modify the PUT handler function as shown below.
	__4.  Save changes.

	Part 7 -  Test
	__1.  Open a new command prompt window and change directory to C:\LabFiles\biblio.
	__2.  Run your program.
	__3.  Open a new command prompt window and go to C:\LabFiles.
	__4.  Use curl to send a PUT request. We will get the body data from book1.json. The command is broken up in two lines. But should be entered as one line.
	__5.  Verify that status code 200 is returned.
	__6.  Send a GET request to retrieve the book back.
	__7.  Verify that you get the book data back. Note that MongoDB has added a property called _id. This acts as kind of a primary key. By default only this property is indexed by MongoDB. We will learn about indexing later in this lab.
	__8.  Send a request for a non-existent ISBN number and make sure that you get 404 status back.

	Part 8 -  Create an Index
	__1.  Open a new command prompt window.
	__2.  Change directory to the bin folder of MongoDB.
	__3.  Run the MongoDB command line client.
	__4.  By default the client connects to the test database. Enter this command to switch to the biblio_db database.
	__5.  Enter this command to do a query and make sure that you can see the document inserted earlier by the web service.
	__6.  Enter this command to get an explanation for the query.
	__7.  The most important property for us is stage. It should be set to COLLSCAN. That indicates that no index is used and the database has to perform full collection scan (go through each item in the collection) to look for the matching documents. 
	__8.  Enter this command to index the isbn property.
	__9.  Now run the explain tool again.
	__10.  Verify that the stage property is now set to IXSCAN indicating that an index scan was performed.
	__11.  Enter Control+D to quit the client tool.

	Part 9 -  Use ES6 Arrow Function
	__1.  Open data_access.js in an editor.
	__2.  In the findBook exported method, locate the callback function supplied to toArray() as shown below.
	__3.  Convert it to an arrow function as shown in bold face below.
	__4.  Save changes.
	__5.  Open index.js.
	__6.  Convert the callback supplied to findBook() as shown in bold face below.
	__7.  Similarly, convert the callback supplied to updateBook().
	__8.  Convert all the route request handler functions to arrow functions also. For example:
	__9.  Save changes.

	Part 10 -  Test
	__1.  End you web service application by hitting Control+C.
	__2.  Run it again.
	__3.  Open a new command and change to C:\LabFiles.
	__4.  Run this command from C:\LabFiles to verify all is working well.

	Part 11 -  Clean Up
	__1.  End you web service application by hitting Control+C.
	__2.  End MongoDB by hitting Control+C.
	__3.  Close all.

	Part 12 -  Review

	Lab 15 -  Using the Pug Template Engine
	Part 1 -  Implement the Data Access Logic
	__1.  Open C:\LabFiles\biblio\data_access.js in an editor.
	__2.  Add a new exported function like this.
	__3.  Save changes.

	Part 2 -  Write Controller Logic
	__1.  First we will install the Pug package. In a command prompt window go to C:\LabFiles\biblio.
	__2.  Run this command.
	__3.  Open C:\LabFiles\biblio\index.js in an editor.
	__4.  Below the line:
	__5.  Above the line:
	__6.  Save changes.

	Part 3 -  Write the View Template
	__1.  In the C:\LabFiles\biblio folder create a subdirectory called views. We have configured this as the folder where the Pug templates are stored.
	__2.  In the  C:\LabFiles\biblio\views folder create a file called book_list.pug.
	__3.  In book_list.pug add these lines to get things started.
	__4.  Add the lines below shown in bold face. Make sure that the table tag is at the same level of indentation as h1 (since they are siblings):
	__5.  Save changes.

	Part 4 -  Test
	__1.  Open a new command prompt window.
	__2.  Change directory to where MongoDB binary is located. 
	__3.  Start MongoDB server by running:
	__4.  If a Windows Security Alert open, click Allow Access.
	__5.  If all goes well you will see the "waiting for connections on port 27017" message.
	__6.  Open a command prompt window.
	__7.  Change directory to C:\LabFiles\biblio.
	__8.  Run this command to start your application.
	__9.  Open a web browser. 
	__10.  Enter the URL: http://localhost:3000/books
	__11.  Make sure that the page looks like above. You may get an error if you used tabs and  spaces in the book_list.Pug file, remember you cannot use both. 
	__12.  Open a new command prompt window and change directory to C:\LabFiles.
	__13.  Enter this command to insert a second book. The command is broken up in two lines. But should be entered as one line.
	__14.  Refresh the browser. Now you should see two books.

	Part 5 -  Applying Styles
	__1.  In book_list.pug file, add a style for the header row as shown in bold face below.
	__2.  Save changes.
	__3.  Refresh the browser and verify that the changes have taken effect.
	__4.  First, obtain the index of each iteration by adding the code shown in boldface below (remember adding the comma).
	__5.  Then set the style of the book rows conditionally as shown in bold face below (in one line).
	__6.  Save changes.
	__7.  Refresh the browser and verify that the changes have taken effect.

	Part 6 -  Clean Up
	__1.  End you web service application by hitting Control+C.
	__2.  End MongoDB by hitting Control+C.
	__3.  Close all. 

	Part 7 -  Review

	Lab 16 -  Clustering a Node.js Application
	Part 1 -  Getting Started
	__1.  Using an editor open C:\LabFiles\clubby\clubby.js.
	__2.  Note the following aspect of the web application.
	__3.  From a command prompt window go to  C:\LabFiles\clubby.
	__4.  Run the application.
	__5.  From another command prompt go to C:\LabFiles.
	__6.  Send a HTTP request to the application like this and make sure that you see the "Hello World" response.
	__7.  Next, send the following request.
	__8.  Switch to the other command prompt. The Node.js application should crash out like shown above.

	Part 2 -  Setup a Cluster
	__1.  In C:\LabFiles\clubby folder create a new file called index.js.
	__2.  Add the following code to index.js.
	__3.  Save changes.
	__4.  In clubby.js add the line shown in bold face below.
	__5.  Save changes.

	Part 3 -  Test
	__1.  From a command prompt window go to  C:\LabFiles\clubby.
	__2.  Run the application. But this time use index.js.
	__3.  From another command prompt go to C:\LabFiles.
	__4.  Run the Apache Benchmark tool like this.
	__5.  Look at the log from the web application. You should see that different child processes are handling the requests.
	__6.  Send a request as follows.
	__7.  Run the Apache Benchmark tool to verify that the application is still responsive.
	__8.  Finally, send the "/throw" request a few times until all child processes have crashed. This will cause the parent Node.js process to also end.

	Part 4 -  Add Failover
	__1.  In index.js add the code shown in bold face below.
	__2.  Save changes.

	Part 5 -  Test
	__1.  Run the application again.
	__2.  Send a "/throw" request.
	__3.  This time a new child process will be launched immediately.

	Part 6 -  Clean Up
	__1.  End you web service application by hitting Control+C.
	__2.  Close all.

	Part 7 -  Review

	Lab 17 -  MicroServices with Node
	Part 1 -  1. Install and test "Product Details" service
	__1.  In the C:\LabFiles folder create a directory called microservices.
	__2.  Copy the following files:
	package.json
	services.json
	product-detail.json 
	From: C:\LabFiles\microservices-files
	Into: C:\LabFiles\microservices
	__3.  Also copy the "ProductDetailsService" directory and its files.
	From: C:\LabFiles\microservices-files
	Into: C:\LabFiles\microservices
	__4.  At this point your microservices directory should contain the following:
	__5.  Open the package.json file in your editor. You should see the following:
	__6.  Open a command prompt and navigate to the C:\LabFiles\microservices directory.
	__7.  Execute the following command:
	__8.  The C:\LabFiles\microservices\services.json file is used to provide settings for each of the services in this lab. The section of the file pertaining to the "ProductDetailService" looks like this:
	__9.  From a command prompt execute the following command from inside the C:\LabFiles\microservices directory to start the "Product Details Service":
	__10.  Open the Chrome browser. We will use it to test the service.
	__11.  Open the following URL in chrome:
	__12.  Try retrieving a single record by opening this URL in Chrome:
	__13.  Lets see what happens if we try to retrieve a non-existent record. Try opening the following URL in Chrome:

	Part 2 -  Install and test "Product Inventory" service
	__1.  Copy the following file:
	inventory.json
	From: C:\LabFiles\microservices-files
	Into: C:\LabFiles\microservices
	__2.  Also copy the "ProductInventoryService" directory and its files.
	From: C:\LabFiles\microservices-files
	Into: C:\LabFiles\microservices
	__3.  At this point your microservices directory should contain the following:
	__4.  From a new command prompt execute the following command from inside the C:\LabFiles\microservices directory to start the "Product Inventory Service":
	__5.  Open the Chrome browser. We will use it to test the service.
	__6.  Open the following URL in chrome:
	__7.  Try retrieving a single record by opening this URL in Chrome:
	__8.  Lets see what happens if we try to retrieve a non-existent record. Try opening the following URL in Chrome:
	__9.  Close the browser.

	Part 3 -  Create a basic "Product Inquiry" service
	__1.  Create a directory named "ProductInquiryService" inside C:\LabFiles\microservices
	__2.  Create a file name "index.js" inside the C:\LabFiles\microservices\ ProductInquiryService directory.
	__3.  Open the "index.js" file you just created in your programming editor.
	__4.  Add the following contents and then save the file. (if needed this text can be cut and pasted from the following file: C:\LabFiles\microservices-files\pinq-service-001.txt) :
	__5.  Save the file.
	__6.  Try running the service. Open a new command prompt and navigate to the C:\LabFiles\microservices directory. Then execute the following command:
	__7.  Open a new browser window with the following URL:
	__8.  Note what happens if you forget to add the product id to the URL. Try loading this URL in the browser:
	__9.  Close the browser.

	Part 4 -  Use http.get to call the "Product Details" service from within "Product Inquiry" service
	__1.  Create a new file named "network_api_access.js" in the C:\LabFiles\microservices\ProductInquiryService directory.
	__2.  Add the following code and save the file. ( If needed this text can be cut and pasted from the following file: C:\LabFiles\microservices-files\pinq-service-002.txt ) :
	__3.  Save the file.
	__4.  Open  C:\LabFiles\microservices\ProductInquiryService\index.js in your programming editor.
	__5.  Add the following after the "var fs = …" line at the top of the file.
	__6.  Replace the contents of the app.get method so that it appears like this.  ( If needed this text can be cut and pasted from the following file: C:\LabFiles\microservices-files\pinq-service-003.txt )
	__7.  Save the file. Make sure all files are saved.
	__8.  Go to the command prompt where the Product Inquiry Service is running and use use Ctrl-C to stop it. You may need to enter Ctrl-C more than once. 
	__9.  Start the service again by executing the following command:
	__10.  Using the Chrome browser try to access the ProductInquiryService with the following URL:
	__11.  Try calling the ProductInquiryService with an id that does exist. The following URL with and id of "10693" should work:
	__12.  Close the browser.

	Part 5 -  Combine promises to return product details and inventory information in the same response.
	__1.  Open the  C:\LabFiles\microservices\ProductInquiryService\network_api_access.js file in your programming editor.
	__2.  Add the following after the "var detail = …" line:
	__3.  Replace the contents of the "module.exports.getProduct" method so that it appears as follows. ( If needed this text can be cut and pasted from the following file: C:\LabFiles\microservices-files\pinq-service-004.txt )
	__4.  Save the file.
	__5.  Go to the command prompt where the Product Inquiry Service is running and use use Ctrl-C to stop it. You may need to enter Ctrl-C more than once. 
	__6.  Start the service again by executing the following command:
	__7.  Try calling the ProductInquiryService with an id that exist. The following URL with and id of "10693" should work:
	__8.  Close the browser.

	Part 6 -  Review
	Part 7 -  Extra credit. Starting services with NPM scripts. 
	__1.  Stop all running commands by clicking CTRL+C.
	__2.  Open a command prompt and navigate to the C:\LabFiles\microservices directory.
	__3.  Execute the following command to install the Concurrently package. Notice that we are installing it as a Development dependency:
	__4.  After the install completes open and take a look at the package.json file. It should now have a "devDependencies" section like this:
	__5.  Edit the package.json file and add the following "script" section as shown below in bold:
	__6.  Save the file.
	__7.  Before you continue make sure to close out any existing command prompts.
	__8.  Open a new command prompt and navigate to the  C:\LabFiles\microservices directory. 
	__9.  Enter the following command to start up the two background services:
	__10.  Open a second command prompt. Navigate to the  C:\LabFiles\microservices directory and enter the following command to startup the ProductInquiryService:
	__11.  Close the services in each command prompt using Ctrl-C, then close the command prompts.
	__12.  Open a new command prompt and navigate to the  C:\LabFiles\microservices directory. 
	__13.  Enter the following command to start up the two background services:
	__14.  Close the service using Ctrl-C, then close the command prompt.
	__15.  Close all.


	Lab 18 -  Test RESTful API with Supertest
	Part 1 -  Explore an existing service
	__1.  Extract C:\LabFiles\supertest_service.zip file to c:\workspace and make sure c:\workspace\supertest_service has been created.
	__2.  Open Command Prompt from the Start Menu.
	__3.  Switch to the Workspace directory.
	__4.  Start the application.
	__5.  Open web browser and enter following URL.
	__6.  Change URL to.
	__7.  Keep the service running and leave the command prompt open.

	Part 2 -  Create Directory Structure
	__1.  Open a new Command Prompt window from the Start Menu.
	__2.  Switch to the Workspace directory.
	__3.  Create a directory named "events" by using following command.
	__4.  Switch to the newly created directory.

	Part 3 -  Set up a node application
	__1.  Run following command.
	__2.  Use default value for each option by pressing the Enter key on the keyboard.
	__3.  Install Mocha. 
	__4.  Install Chai.
	__5.  Install Supertest.
	__6.  Install Express.
	__7.  Install Body-Parser.
	__8.  Ensure all modules are installed and install them if they are missing.
	__9.  Verify modules are installed
	__10.  Create a directory for storing tests.

	Part 4 -  Create tests
	__1.  Using a text editor, create a new file named book_test.js under test directory.
	__2.  Enter following code in book_test.js.
	__3.  Below the above lines, create a test suite.
	__4.  To the test suite add following test code.
	__5.  Save the file.
	__6.  In the Command Prompt window, where you created the test directory and installed node modules, run following command. 
	__7.  Add following code below the above test.
	__8.  Save the file.
	__9.  In the Command Prompt window run following command.
	__10.  Add following code below the above test.
	__11.  Save the file.
	__12.  In the Command Prompt window run following command.
	__13.  Add following code below the above test.
	__14.  Save the file.
	__15.  In the Command Prompt window run following command. 
	__16.  Stop the running commands and close all Command Prompt windows.
	__17.  Close all.

	Part 5 -  Review

	Lab 19 -  Mock RESTful API with Nock
	Part 1 -  Create Directory Structure
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