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Lab 1 - Setting Up the Lab Environment
In this short lab, you will set up your lab environment and learn how to start, use and stop 
the nginx (pronounced "engine x") web server (http://nginx.org) that we will be using in 
this course's labs. 

Nginx is a small yet powerful web server that can be set up on your computer in under a 
minute (you just need to unzip the archive containing the server binaries in the directory 
of your preference; the file is self-contained and there is no dependencies!).  

The web server has already been installed on your student machine and all you will be 
needing to do to start serving you web pages is to copy the lab files into its web folder as 
you progress through the course!

Part 1 - Understanding nginx
__1. Using Windows Explorer, navigate to the C:\Software\nginx directory.

Note: We will be referring to this folder as as <nginx home>.

You should see the following folders:

The web server is the nginx.exe file that is used to serve web content.

The main nginx configuration file, called appropriately nginx.conf, is located in the 
<nginx home>/conf folder and the access and error log files generated by nginx during its 
operation, are located in the <nginx home>/logs folder.  

Nginx serves web content from the C:\Software\nginx\html (<nginx home>/html) web 
folder.
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In text below, we will refer to the location of the Web Server's root document directory as 
<DOC_ROOT> which is specific to your Lab environment (e.g. 
C:\Software\nginx\html ).

__2. Navigate to the C:\Software\nginx\html folder (the <DOC_ROOT>) and open the 
index.html file located there using NotePad ++. 

It is a regular HTML 5 page as identified in its <!DOCTYPE html> declaration.

Notice the 

<h1>Welcome to nginx!</h1>

statement that we will use to identify the page on the test that follows.

__3. Close the file.

__4. Open the Command Prompt window and type in the following command at the 
prompt and press ENTER (execute the command): 

cd C:\Software\nginx 

This command will change directory to where the nginx web server resides (there is no 
"traditional" bin folder!).

__5. Start the nginx web server by executing the following command:

start nginx

This command will launch the nginx web server that starts listening on port 80 ready to 
service our browser requests. 

Note:

In subsequent labs, we will be referring to this step as "Start the Web server"

__6. Open Google Chrome browser and navigate to http://localhost

You should see the nginx welcome page.

That's the C:\Software\nginx\html\index.html page we examined a few moments ago.
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__7. Close your browser browser.

__8. If you want to stop the web server, then in the Command Prompt window where you 
started the nginx web server, type in the following command at the prompt and press 
ENTER: 

nginx -s stop 

You may want to keep the web server up and running unless advised otherwise.

Note:

In subsequent labs, where necessary, we will be referring to this step as "Stop the Web 
server"

Part 2 - Preparing the Lab Folders 
__1. Using Windows Explorer, navigate to the C:\Software\nginx\html\ 
(<DOC_ROOT>) directory.

__2. Create two folders there: js and labs as shown in the screenshot below. 

__3. Using Windows Explorer, copy the C:\LabFiles\js\angular.js file over into the 
<DOC_ROOT>\js\ folder.  

We will be copying other files located in the C:\LabFiles\ folder in the 
<DOC_ROOT>\labs\ folder as we progress through the course material completing 
related labs.

Part 3 - Notepad++
The software bundled with this class includes Notepad++ (http://notepad-plus-plus.org/) 
located in the C:\Software\NotepadPlus\ folder that you can use for text editing your lab 
files.  Of course, you are free to use any other text editor of your choice and preference. 

Note:

In subsequent labs, we will be referring to the text editing step as "Edit the file in the 
text editor" or similar references.

This is the last step in this lab.
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Part 4 - Review
In this lab, we reviewed the main nginx web server operations command-line and set up 
the web folders we are going to use in subsequent labs.
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Lab 2 - Objects in JavaScript
Although JavaScript is a "functional" language, it is possible to use it in an object 
oriented way.  The trick is not in using special keywords or declarations but more 
declaring JavaScript functions so they will initialize a object instance when the 'new' 
keyword is used.  The "constructor function" in JavaScript is more of a declaration of the 
entire state and behavior of the object instead of just initialization as in other languages.

In text below, we will refer to the location of the Web Server's document root directory as 
<DOC_ROOT> which is specific to your Lab environment (e.g. 
C:\Software\nginx\html or C:\Apache2.2\htdocs).

Part 1 - Verify Files
In a previous lab you should have copied several files to a location where the web server 
can locate them and return them as web pages.  This section will verify you have the 
correct files.

__1. Open a Windows Explorer file browser window.

__2. Navigate to the <DOC_ROOT> folder.

__3. Using the File Explorer copy the C:\LabFiles\JavaScript folder to 
<DOC_ROOT>\. This will create the <DOC_ROOT>\JavaScript folder.

__4. Verify that the following sub folder is present:

<DOC_ROOT>\JavaScript\object

Part 2 - Implement Object to Calculate Prime Numbers
You may have implemented a way to calculate prime numbers in an earlier lab.  The 
approach used there declared a number of different functions but the function that 
calculated the primes was calling other independent functions and passing in the 
calculated primes as a parameter.  An object might keep this list of primes as an internal 
property and provide additional methods to work with the list of prime numbers.

__1. Run the Notepad++ program or a regular text editor.

C:\Software\NotepadPlus\notepad++.exe
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__2. Once you have the Notepad++ program running (or another text editor if you 
prefer), open the following file:

<DOC_ROOT>\JavaScript\object\objectPrimes.js

__3. Examine the current 'run' function near the top of the file.  This has some code to 
collect input from the user and a try/catch block that will have more code added later to 
perform the prime number calculations.

__4. After the 'run' function, examine the 'displayPrimes' function.  Notice this has code 
to modify elements on the page with the results of the prime number calculation.  In 
particular, notice that a "calculator" parameter to the function provides the information 
about the prime numbers, which is accessed using methods of the object passed in.

__5. After the end of the 'displayPrimes' function, locate the comment that talks about 
defining the 'BruteForce' constructor function.  Add the following code in bold to define 
the constructor function.  Make sure to include the left curly brace at the end also as the 
matching right curly brace is already at the end of the file.

// COMPLETE - define the BruteForce constructor function
function BruteForce() {

// array for primes
var primes = new Array(0);
var numTests = 0;

Note: This is a "constructor function" because it defines and initializes an object with 
various state and behavior that will be used later.  Notice the name of the function starts 
with a capital letter indicating the purpose as a constructor function.  This is a bit 
different than many object-oriented languages that have "class" definitions.
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__6. After the two variables for the array of prime numbers and the number of tests, find 
the second comment that starts with 'COMPLETE'.  Add the code in bold below, 
including the left curly brace at the end, to define a 'calculatePrimesArray' method on 
the object that is being constructed.

// COMPLETE - define the BruteForce constructor function
function BruteForce() {
    // array for primes
    var primes = new Array(0);
    var numTests = 0;

    // COMPLETE - define the 'calculatePrimesArray' method
    this.calculatePrimesArray = function(numberOfPrimes) {
        // add 2 to prime array
        if (numberOfPrimes >= 1) {
            primes.push(2);
        }

Note: This method declaration is defined directly in the 'constructor function'.  This is 
another difference with object-oriented languages that would have methods declared in a 
class outside of the constructor.

__7. Examine some of the other methods that are being added as functions within the 
constructor function, in particular the 'testForPrime' method which will perform a 
calculation to see if a specific number is a prime number.  Also notice there are various 
'get' methods that will access various properties of the prime number array and number of 
tests that were performed to provide this info to the displayPrimes function.  You do not 
need to modify these other methods but notice they are declared similarly to the code you 
added to declare the 'calculatePrimesArray' method.

__8. Return to the 'run' function near the top of the file and add the following code in 
bold within the try/catch block.

    try {
        if (!ans || isNaN(ans) || ans <= 0 || Math.round(ans) != ans) {
            throw new Error("Not a valid number");
        }
        // other logic added here
        var calculator = new BruteForce();
        calculator.calculatePrimesArray(ans);
        displayPrimes(calculator);
    }
    catch (errMsg) {
        alert(errMsg.message);
    }
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Note: In particular note the 'new' keyword being used with the BruteForce constructor 
function.  This is what actually creates an object and uses that function to initialize it, 
including the new methods that are added to it.

__9. Save the file but leave it open.

__10. Start the Web server.

__11. Open a Firefox or Chrome web browser and go to the following URL:

http://localhost/JavaScript/object/objectPrimes.html

__12. Enter a positive number in the dialog and click the OK button.

__13. Check that you get the expected output printed to the page.
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__14. Click the 'Try Again' button and enter another number of primes to calculate. 
Check that the output is always correct and the list of numbers shows the correct number 
and they are in sequence.

__15. Leave the browser open for the next part of the lab.

Part 3 - Use Prototypes to Override Functionality
Now that we have a basic way to calculate prime numbers, it would be good to establish a 
different way to perform the calculation.  We could even let the user pick which way to 
do the calculation and see the difference in the number of calculations that need to be 
made with each to determine the more efficient way.

Although we could define a completely separate object, this would involve some 
redundant code.  We can still use an array to store the results and the other methods that 
provide information about the results.  Really all we need to do is to override the 
behavior of the 'testForPrime' method to perform the calculation a different way.

We can use the JavaScript 'prototype' property of this new type of object to link any 
instances created of this object to an instance of 'BruteForce'.  This will establish a 
"prototype chain" so that if any property or method is referenced but not found in the new 
object type it will search the BruteForce object to see if it is available there.

__1. Return to the editor for the 'objectPrimes.js' file and open it again if you closed it.

<DOC_ROOT>\JavaScript\object\objectPrimes.js
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__2. Go to the very bottom of the file and add all of the code below for a new 
'PrimeDivisors' constructor function.  Make sure this code is not accidentally nested 
within the curly braces of any other function.

function PrimeDivisors() {
    this.testForPrime = function(numberToTest) {
        var upperLimit = Math.ceil(Math.sqrt(numberToTest));
        // loop until prime divisor is greater than upper limit to test
        for (var i = 0;  primes[i] <= upperLimit  ; i++) {
            numTests++;
            if ( numberToTest % primes[i] == 0 ) {
                return false;
            }
        }
        // after loop number must be prime
        return true;
    }
}

Note: Notice that the only thing this constructor function does is define another way for 
the objects of this type to perform the 'testForPrime' method.  The code for this method 
uses references to the array of primes and the number of tests as the 'primes' and 
'numTests' variables expecting they will be available.

__3. After the end of the 'PrimeDivisors' constructor function, add the following bold line 
to establish an object initialized as a 'BruteForce' object as the prototype of the 
'PrimeDivisors' type.

        // after loop number must be prime
        return true;
    }
}

PrimeDivisors.prototype = new BruteForce();
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__4. Return to the 'run' function near the top of the page.  Modify the code as shown in 
bold below so that the current code for initializing the 'calculator' variable is the "else" 
block of a new if/else statement that uses a confirm dialog to ask the user which 
algorithm they would like to use.  If they click 'OK' the new PrimeDivisors type will be 
constructed instead.  Be careful that you have matching parenthesis and curly braces.

        // other logic added here
        if (confirm("Click OK to use the better algorithm" +
            ", Cancel for brute force")) {
            var calculator = new PrimeDivisors();
        } else {
            var calculator = new BruteForce();
        }
        calculator.calculatePrimesArray(ans);

__5. Save the file but leave it open.

__6. Return to the Firefox or Chrome web browser you were using to view the page or 
open the following location if you closed it:

http://localhost/JavaScript/object/objectPrimes.html

__7. Refresh the page to make sure the new code is loaded.

__8. Enter a positive number in the dialog and click the OK button.

__9. Click the 'Cancel' button to use the existing BruteForce object type we know works.
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__10. Check that you get the expected output for the page.

__11. Click the 'Try Again' button and enter another number of primes to calculate.

__12. This time when prompted for the algorithm to use click the OK button.
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__13. This time you should get an error about the 'primes' variable not being defined. 
This is expected and will be explained in the intro to the next section.

__14. Click the OK button to close the error alert dialog.

__15. If you want, you can click the 'Try Again' button, enter a number of primes to 
display, and then click the 'Cancel' button to again use the BruteForce object to calculate 
primes.  This will still work so it is clear that the 'PrimeDivisors' object is where the 
problem lies.

Part 4 - Properly Access Object Properties
The problem with the code in the previous section is how the properties of the BruteForce 
object are accessed.  These are declared as just JavaScript variables using 'var' and are not 
really properties that would be accessible from the prototype chain.  In reality these are 
variables that are private because they are part of a closure and not available from outside 
the type they are declared in.

If we want them to be available we could define them using the 'this' keyword instead of 
the 'var' keyword.  Declaring them this way as part of the BruteForce constructor function 
would make them properties of the object being created and accessible through the 
prototype chain.

__1. Return to the editor for the 'objectPrimes.js' file and open it again if you closed it.

<DOC_ROOT>\JavaScript\object\objectPrimes.js

__2. Go to the beginning of the BruteForce constructor function and modify the way the 
two variables 'primes' and 'numTests' are declared as shown in bold below.  Replace the 
'var' keyword with 'this.' making sure to include the period and that there is no space on 
either side of the period.

function BruteForce() {
// array for primes
this.primes = new Array(0);
this.numTests = 0;
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Note: This may be a little more familiar way to declare object properties when 
compared to other object-oriented languages.  One difference though is you need to 
explicitly use the 'this.' syntax, it is not implied.

This syntax will add them as properties of the object being constructed instead of 
variables scoped to the BruteForce function.

__3. Go through all of the code and replace any reference to the 'primes' variable with 
'this.primes'.  The code below shows an example of this but is NOT the only place you 
will need to make this replacement.  Also, don't simply do a "replace all" as there are 
some places where 'primes' might show up but it is not a reference to the variable that 
needs to be replaced.  Make sure and replace references in the BruteForce and 
PrimeDivisors constructor functions.  You should end up with about 11 places, including 
the original declaration, where 'this.primes' should be used.

    this.getPrimesAsString = function() {
        var primeString = "";
        for (var i = 0; i < this.primes.length - 1; i++) {
            primeString += this.primes[i] + ", ";
        }
        primeString += this.primes[this.primes.length - 1];
        return primeString;
    }

__4. Go through all of the code and replace any reference to the 'numTests' variable with 
'this.numTests'.  The code below shows an example of this but is NOT the only place 
you will need to make this replacement.  Also, don't simply do a "replace all" as there are 
some places where 'numTests' might show up but it is not a reference to the variable that 
needs to be replaced.  Make sure and replace references in the BruteForce and 
PrimeDivisors constructor functions.  You should end up with about 4 places, including 
the original declaration, where 'this.numTests' should be used.

        // Check all numbers lower than the square root
        for (; modval > 1; modval--) {
            this.numTests++;
            if (numberToTest % modval == 0) {
                return false;
            }
        }

Note: This is one place where prototypes with JavaScript is different than other object-
oriented languages.  In other languages you can often simply use the name of the object 
property without the 'this.' in front of it to refer to the property.  In JavaScript this is 
always required to refer to the object property.
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__5. Save the file but leave it open.

__6. Return to the Firefox or Chrome web browser you were using to view the page or 
open the following location if you closed it:

http://localhost/JavaScript/object/objectPrimes.html

__7. Refresh the page to make sure the new code is loaded.

__8. Enter a positive number in the dialog and click the OK button.

__9. Click the 'Cancel' button to use the existing BruteForce object type we know works.

__10. Check that you get the expected output for the page.
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__11. Click the 'Try Again' button and enter another number of primes to calculate.

__12. This time when prompted for the algorithm to use click the OK button.

__13. This time you should not see errors but see the results printed to the screen.  Notice 
that if you asked for the same number of prime numbers the number of tests that was 
performed was less.

__14. Click the 'Try Again' button and enter another number of primes to calculate.

__15. Again click the OK button to use the 'PrimeDivisors' algorithm.
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__16. You should see some very odd results which can include having an incorrect 
number of primes, the sequence of primes restarting in the middle, and/or an indication 
there were no tests performed.  Keep going as the reason for this will be explained next.

__17. Return to the editor for the 'objectPrimes.js' file and open it again if you closed it.

<DOC_ROOT>\JavaScript\object\objectPrimes.js

__18. Find the 'PrimeDivisors' constructor function and add an explicit call to the 
BruteForce constructor function using the 'call' function as shown in bold below.  Make 
sure this is within the curly braces for the 'PrimeDivisor' constructor function but not 
within the curly braces for the overridden 'testForPrime' function.

function PrimeDivisors() {
    BruteForce.call(this);
    this.testForPrime = function(numberToTest) {
        var upperLimit = Math.ceil(Math.sqrt(numberToTest));

Note: The problem that you saw before relates to the fact that the array of prime 
numbers was not being reset when using the 'Try Again' button and selecting the 
'PrimeDivisors' algorithm multiple times.  The line of code that sets the prototype 
property of the PrimeDivisors constructor function only executes once, and any object of 
the PrimeDivisors type that gets created will use the SAME BruteForce object as the 
prototype, even though it will be a new PrimeDivisors object.

This is why the prototype relationship is not exactly like a superclass/subclass 
inheritance relationship in other object-oriented languages.  In other languages the 
inheritance would make a new instance with all of the properties reset every time the 
subclass is created.  The prototype property is simply a link from the object being 
created to another object.

By explicitly calling the 'BruteForce' constructor function within the context of the 
'PrimeDivisors' object being created, you will initialize all of the state of the object, like 
the array of prime numbers, correctly every time the object is created as a PrimeDivisors 
object.

Copyright 2016 Web Age Solutions Inc. 19

EVALU
ATIO

N O
NLY



__19. Save the file but leave it open.

__20. Return to the Firefox or Chrome web browser you were using to view the page or 
open the following location if you closed it:

http://localhost/JavaScript/object/objectPrimes.html

__21. Refresh the page to make sure the new code is loaded.

__22. Enter a positive number in the dialog and click the OK button.

__23. Click the 'OK' button to use the PrimeDivisors algorithm.

__24. Check that you see the expected output with no errors.
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__25. Click the 'Try Again' button and enter another number of primes to calculate.

__26. Again click the OK button to use the 'PrimeDivisors' algorithm.

__27. Check that you do not see any odd behavior and see the correct number of primes, 
number of tests and a correct prime number sequence.

__28. You may click the 'Try Again' button several more times using different values for 
the two dialogs.  You should see that you can switch back and forth between the two 
algorithms to compute prime numbers and the behavior will always be consistent.  You 
should see that the PrimeDivisors algorithm is more efficient and this is more pronounced 
the greater the number of prime numbers.

__29. Close all open browsers.

__30. If you are using Notepad++ then close all open files and then close Notepad++.

__31. Stop the Web server.

Part 5 - Review
In this lab you saw some techniques that can be used to create object-oriented behavior in 
JavaScript.  In particular you saw that "constructor functions" can define how to define 
and initialize objects when called with the 'new' keyword.  You also saw that the 
'prototype' property of an object type can be used to provide a relationship in the 
"prototype chain" between two objects but it is not exactly like inheritance in other 
object-oriented languages.
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Lab 3 - Getting Started with AngularJS
In this lab, you will learn the basic elements and directives that are part and parcel of 
single-page AngularJS-driven applications. 

Part 1 - Setting Up the Environment
__1. Using Windows Explorer, copy the hello_angularjs.html file located in the 
C:\LabFiles directory over to the <DOC_ROOT>\labs directory.

__2. Start the Web server, if it has been stopped.

Part 2 - Getting to know AngularJS
__1. Open Google Chrome browser and navigate to:

http://localhost/labs/hello_angularjs.html

You should see the following content:

__2. Enter John Doe in the Enter user name input box and 29 for the user age.

The page will get automatically updated to reflect your input.  After you complete your 
input, you should see the following output:
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Let's see how AngularJS achieves this up-to-the-character responsiveness.  

__3. Open the <DOC_ROOT>\labs\hello_angularjs.html file in your text editor like 
NotePad ++.

You should see the following content:

<!doctype html>
<html ng-app>
<head>
<meta charset="UTF-8" />
    <title>Hello AngularJS!</title>
    <script src='/js/angular.js'></script>
</head>
<body style='font-family: monospace'> 
   
    Enter user name: <input type="text" ng-model='name'><br>
    Enter user age : <input type="number" ng-model='age' min='1' max='121'>
    
    <p ng-show='name' style='color:blue;'>User {{name}} is {{age}} years old</p>
</body>    
</html>

Let's review the main elements of the page.

1. First, we should note that hello_angularjs.html is a regular HTML 5 page as 
identified in its <!doctype html> declaration.  This page acts as the template of 
our AngularJS-enabled application.

2. The reference to the angular.js JavaScript library is made in the  <script  
src='/js/angular.js'></script> line.

3. The ng-app directive in the <html ng-app> line tells Angular which part of the 
DOM it should manage (the whole page, in our case; we can also limit its area of 
control to a div element).

4. The model is presented by two properties: name and age that are plugged into the 
framework by the ng-model attributes of the input HTML elements.  For the age 
numeric value we use the number input element of HTML5 that helps with input 
filtering (any user input other than a number between 1 and 121 (the range is 
controlled by the min='1' and max='121' element attributes) will be discarded).

5. The UI (View) of the page is represented by the DOM (the input HTML 
elements); the UI elements are mapped to the name and age JavaScript properties. 
Note: This mapping (which happens transparently to the page author) is referred 
to as data binding.

6. The up-to-date state of our model is echoed back to the user in the p element.
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7. The model state output (displayed through the p element) is controlled by the 
double curly braces (the "User {{name}} is {{age}} years old" line) which 
AngularJS uses as a delimiter for expressions outputting model values.  Note: The 
'{{ }}' delimiter is also called interpolation notation.

8. The ng-show='name' directive acts as a trigger for displaying the model state 
output on the page.  The trigger is fired (and content starts getting rendered on the 
page) when the name model property gets its initial value (first character in the 
user input).

Part 3 - Experimenting with AngularJS
By way of experimenting with our code, let's see how things are bound together in 
AngularJS. 

__1. In your text editor that holds the hello_angularjs.html file, remove the ng-app 
directive in the html tag.

After your remove the ng-app directive, you should have the regular html element:

<html>

__2. Save the file.

__3. Switch to Chrome and refresh the browser view by pressing Ctrl-R

You should see the following "AngularJS-free" page.

What you see now is an HTML page rendered in the browser "As-Is" with no 
intervention on the part of AngularJS.  You just suppressed AngularJS altogether. 

__4. Switch to the text editor and revert the previous change by placing the ng-app 
directive back at the html element.

You should have the <html ng-app> line back again.

__5. Remove the ng-show='name'  directive from the p HTML element.

 The line should look as follows now: 

    <p style='color:blue;'>User {{name}} is {{age}} years old</p>

This change will disable the triggering of the message display when the name property 
gets initialized with the first character entered by the user.

__6. Save the file.

Copyright 2016 Web Age Solutions Inc. 24

EVALU
ATIO

N O
NLY



__7. Switch to Chrome and refresh the browser view by pressing Ctrl-R

Now you should see that the p element shows the message without model values (as there 
are none yet).

User is years old

__8. Start entering your input, and see that the model values are displayed as expected, so 
your change only affected a client-facing aspect of our application.

__9. Switch to the text editor and place the ng-show='name'  directive back at the p 
HTML element.

__10. Replace the {{name}} value with {{name2}}

This change references a model property which is not exposed to the user through UI.

__11. Save the file. 

__12. Switch to Chrome and refresh the browser view.

__13. You should see now that any input in the Enter user name input control is not 
reflected in the model output (and only the age model value is being displayed). 

__14. Switch back to the text editor and revert the change from {{name2}} back to 
{{name}}

__15. Save and close the file.

__16. Switch to Chrome, refresh the browser view and make sure the page is working 
fine again.

__17. Close the editor.

This is the last step in this lab.

Part 4 - Review
In this lab, you learned the basic elements of an AngularJS page: the ng-app, ng-model 
and ng-show directives, as well as how to use the interpolation notation (double curly 
braces) for outputting model values.
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	Lab 1 -  Setting Up the Lab Environment
	Part 1 -  Understanding nginx
	__1.  Using Windows Explorer, navigate to the C:\Software\nginx directory.
	__2.  Navigate to the C:\Software\nginx\html folder (the <DOC_ROOT>) and open the index.html file located there using NotePad ++. 
	__3.  Close the file.
	__4.  Open the Command Prompt window and type in the following command at the prompt and press ENTER (execute the command): 
	__5.  Start the nginx web server by executing the following command:
	__6.  Open Google Chrome browser and navigate to http://localhost
	__7.  Close your browser browser.
	__8.  If you want to stop the web server, then in the Command Prompt window where you started the nginx web server, type in the following command at the prompt and press ENTER: 

	Part 2 -  Preparing the Lab Folders 
	__1.  Using Windows Explorer, navigate to the C:\Software\nginx\html\ (<DOC_ROOT>) directory.
	__2.  Create two folders there: js and labs as shown in the screenshot below. 
	__3.  Using Windows Explorer, copy the C:\LabFiles\js\angular.js file over into the <DOC_ROOT>\js\ folder.  

	Part 3 -  Notepad++
	Part 4 -  Review

	Lab 2 -  Objects in JavaScript
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the <DOC_ROOT> folder.
	__3.  Using the File Explorer copy the C:\LabFiles\JavaScript folder to <DOC_ROOT>\. This will create the <DOC_ROOT>\JavaScript folder.
	__4.  Verify that the following sub folder is present:

	Part 2 -  Implement Object to Calculate Prime Numbers
	__1.  Run the Notepad++ program or a regular text editor.
	__2.  Once you have the Notepad++ program running (or another text editor if you prefer), open the following file:
	__3.  Examine the current 'run' function near the top of the file.  This has some code to collect input from the user and a try/catch block that will have more code added later to perform the prime number calculations.
	__4.  After the 'run' function, examine the 'displayPrimes' function.  Notice this has code to modify elements on the page with the results of the prime number calculation.  In particular, notice that a "calculator" parameter to the function provides the information about the prime numbers, which is accessed using methods of the object passed in.
	__5.  After the end of the 'displayPrimes' function, locate the comment that talks about defining the 'BruteForce' constructor function.  Add the following code in bold to define the constructor function.  Make sure to include the left curly brace at the end also as the matching right curly brace is already at the end of the file.
	__6.  After the two variables for the array of prime numbers and the number of tests, find the second comment that starts with 'COMPLETE'.  Add the code in bold below, including the left curly brace at the end, to define a 'calculatePrimesArray' method on the object that is being constructed.
	__7.  Examine some of the other methods that are being added as functions within the constructor function, in particular the 'testForPrime' method which will perform a calculation to see if a specific number is a prime number.  Also notice there are various 'get' methods that will access various properties of the prime number array and number of tests that were performed to provide this info to the displayPrimes function.  You do not need to modify these other methods but notice they are declared similarly to the code you added to declare the 'calculatePrimesArray' method.
	__8.  Return to the 'run' function near the top of the file and add the following code in bold within the try/catch block.
	__9.  Save the file but leave it open.
	__10.  Start the Web server.
	__11.  Open a Firefox or Chrome web browser and go to the following URL:
	__12.  Enter a positive number in the dialog and click the OK button.
	__13.  Check that you get the expected output printed to the page.
	__14.  Click the 'Try Again' button and enter another number of primes to calculate.  Check that the output is always correct and the list of numbers shows the correct number and they are in sequence.
	__15.  Leave the browser open for the next part of the lab.

	Part 3 -  Use Prototypes to Override Functionality
	__1.  Return to the editor for the 'objectPrimes.js' file and open it again if you closed it.
	__2.  Go to the very bottom of the file and add all of the code below for a new 'PrimeDivisors' constructor function.  Make sure this code is not accidentally nested within the curly braces of any other function.
	__3.  After the end of the 'PrimeDivisors' constructor function, add the following bold line to establish an object initialized as a 'BruteForce' object as the prototype of the 'PrimeDivisors' type.
	__4.  Return to the 'run' function near the top of the page.  Modify the code as shown in bold below so that the current code for initializing the 'calculator' variable is the "else" block of a new if/else statement that uses a confirm dialog to ask the user which algorithm they would like to use.  If they click 'OK' the new PrimeDivisors type will be constructed instead.  Be careful that you have matching parenthesis and curly braces.
	__5.  Save the file but leave it open.
	__6.  Return to the Firefox or Chrome web browser you were using to view the page or open the following location if you closed it:
	__7.  Refresh the page to make sure the new code is loaded.
	__8.  Enter a positive number in the dialog and click the OK button.
	__9.  Click the 'Cancel' button to use the existing BruteForce object type we know works.
	__10.  Check that you get the expected output for the page.
	__11.  Click the 'Try Again' button and enter another number of primes to calculate.
	__12.  This time when prompted for the algorithm to use click the OK button.
	__13.  This time you should get an error about the 'primes' variable not being defined.  This is expected and will be explained in the intro to the next section.
	__14.  Click the OK button to close the error alert dialog.
	__15.  If you want, you can click the 'Try Again' button, enter a number of primes to display, and then click the 'Cancel' button to again use the BruteForce object to calculate primes.  This will still work so it is clear that the 'PrimeDivisors' object is where the problem lies.

	Part 4 -  Properly Access Object Properties
	__1.  Return to the editor for the 'objectPrimes.js' file and open it again if you closed it.
	__2.  Go to the beginning of the BruteForce constructor function and modify the way the two variables 'primes' and 'numTests' are declared as shown in bold below.  Replace the 'var' keyword with 'this.' making sure to include the period and that there is no space on either side of the period.
	__3.  Go through all of the code and replace any reference to the 'primes' variable with 'this.primes'.  The code below shows an example of this but is NOT the only place you will need to make this replacement.  Also, don't simply do a "replace all" as there are some places where 'primes' might show up but it is not a reference to the variable that needs to be replaced.  Make sure and replace references in the BruteForce and PrimeDivisors constructor functions.  You should end up with about 11 places, including the original declaration, where 'this.primes' should be used.
	__4.  Go through all of the code and replace any reference to the 'numTests' variable with 'this.numTests'.  The code below shows an example of this but is NOT the only place you will need to make this replacement.  Also, don't simply do a "replace all" as there are some places where 'numTests' might show up but it is not a reference to the variable that needs to be replaced.  Make sure and replace references in the BruteForce and PrimeDivisors constructor functions.  You should end up with about 4 places, including the original declaration, where 'this.numTests' should be used.
	__5.  Save the file but leave it open.
	__6.  Return to the Firefox or Chrome web browser you were using to view the page or open the following location if you closed it:
	__7.  Refresh the page to make sure the new code is loaded.
	__8.  Enter a positive number in the dialog and click the OK button.
	__9.  Click the 'Cancel' button to use the existing BruteForce object type we know works.
	__10.  Check that you get the expected output for the page.
	__11.  Click the 'Try Again' button and enter another number of primes to calculate.
	__12.  This time when prompted for the algorithm to use click the OK button.
	__13.  This time you should not see errors but see the results printed to the screen.  Notice that if you asked for the same number of prime numbers the number of tests that was performed was less.
	__14.  Click the 'Try Again' button and enter another number of primes to calculate.
	__15.  Again click the OK button to use the 'PrimeDivisors' algorithm.
	__16.  You should see some very odd results which can include having an incorrect number of primes, the sequence of primes restarting in the middle, and/or an indication there were no tests performed.  Keep going as the reason for this will be explained next.
	__17.  Return to the editor for the 'objectPrimes.js' file and open it again if you closed it.
	__18.  Find the 'PrimeDivisors' constructor function and add an explicit call to the BruteForce constructor function using the 'call' function as shown in bold below.  Make sure this is within the curly braces for the 'PrimeDivisor' constructor function but not within the curly braces for the overridden 'testForPrime' function.
	__19.  Save the file but leave it open.
	__20.  Return to the Firefox or Chrome web browser you were using to view the page or open the following location if you closed it:
	__21.  Refresh the page to make sure the new code is loaded.
	__22.  Enter a positive number in the dialog and click the OK button.
	__23.  Click the 'OK' button to use the PrimeDivisors algorithm.
	__24.  Check that you see the expected output with no errors.
	__25.  Click the 'Try Again' button and enter another number of primes to calculate.
	__26.  Again click the OK button to use the 'PrimeDivisors' algorithm.
	__27.  Check that you do not see any odd behavior and see the correct number of primes, number of tests and a correct prime number sequence.
	__28.  You may click the 'Try Again' button several more times using different values for the two dialogs.  You should see that you can switch back and forth between the two algorithms to compute prime numbers and the behavior will always be consistent.  You should see that the PrimeDivisors algorithm is more efficient and this is more pronounced the greater the number of prime numbers.
	__29.  Close all open browsers.
	__30.  If you are using Notepad++ then close all open files and then close Notepad++.
	__31.  Stop the Web server.

	Part 5 -  Review

	Lab 3 -  Getting Started with AngularJS
	Part 1 -  Setting Up the Environment
	__1.  Using Windows Explorer, copy the hello_angularjs.html file located in the C:\LabFiles directory over to the <DOC_ROOT>\labs directory.
	__2.  Start the Web server, if it has been stopped.

	Part 2 -  Getting to know AngularJS
	__1.  Open Google Chrome browser and navigate to:
	__2.  Enter John Doe in the Enter user name input box and 29 for the user age.
	__3.  Open the <DOC_ROOT>\labs\hello_angularjs.html file in your text editor like NotePad ++.

	Part 3 -  Experimenting with AngularJS
	__1.  In your text editor that holds the hello_angularjs.html file, remove the ng-app directive in the html tag.
	__2.  Save the file.
	__3.  Switch to Chrome and refresh the browser view by pressing Ctrl-R
	__4.  Switch to the text editor and revert the previous change by placing the ng-app directive back at the html element.
	__5.  Remove the ng-show='name'  directive from the p HTML element.
	__6.  Save the file.
	__7.  Switch to Chrome and refresh the browser view by pressing Ctrl-R
	__8.  Start entering your input, and see that the model values are displayed as expected, so your change only affected a client-facing aspect of our application.
	__9.  Switch to the text editor and place the ng-show='name'  directive back at the p HTML element.
	__10.  Replace the {{name}} value with {{name2}}
	__11.  Save the file. 
	__12.  Switch to Chrome and refresh the browser view.
	__13.  You should see now that any input in the Enter user name input control is not reflected in the model output (and only the age model value is being displayed). 
	__14.  Switch back to the text editor and revert the change from {{name2}} back to {{name}}
	__15.  Save and close the file.
	__16.  Switch to Chrome, refresh the browser view and make sure the page is working fine again.
	__17.  Close the editor.

	Part 4 -  Review

	Lab 4 -  MVC with AngularJS
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the mvc.html file located in the  C:\LabFiles directory over to the <DOC_ROOT>\labs\ directory.
	__2.  Start the Web server if it is stopped.

	Part 2 -  Understanding MVC Components
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/mvc.html
	__2.  Enter Bill Smith in the Enter person's name input box and 30000 for the person's income and click the Apply Tax button.
	__3.  Click OK in the pop-up message dialog.
	__4.  Open the <DOC_ROOT>\labs\mvc.html file in your text editor.

	Part 3 -  Working with the MVC Components
	__1.  In your text editor that holds the mvc.html file, locate the  <br> Enter person's income: <input type="number" . . . line and right below it enter the following statement in one line:   
	__2.  In the mvc.html file, locate the taxRate = 0.5; line and replace it with this content: 
	__3.  Save the file.  Keep the file open in the text editor.
	__4.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__5.  You should see the following updated page content:
	__6.  Now you have the income tax rate control that adds flexibility to our application.  Try out applying different income tax rates (the supported rates are 0% through 100%).  

	Part 4 -  Review

	Lab 5 -  AngularJS Expressions
	Part 1 -  Setting Up The Environment 
	__1.  Using Windows Explorer, copy the expressions.html file located in the  C:\LabFiles directory over to the <DOC_ROOT>\labs directory.
	__2.  Start the Web server if it has been stopped.

	Part 2 -  The Basics Expressions
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/expressions.html
	__2.  Open the <DOC_ROOT>\labs\expressions.html file in your text editor.
	__3.  Locate and change the {{sum}} expression to {{sum + sum/10}}
	__4.  Save the file.
	__5.  Switch to Chrome and refresh the browser view by pressing Ctrl-R
	__6.  Enter 90 and 10 in the input boxes and click Add Up in the page.
	__7.  Switch back to the text editor and revert the previous change from {{sum+sum/10}} back to {{sum}} to avoid confusion. 
	__8.  Save the file.

	Part 3 -  Doing Simple Arithmetic  
	__1.  In the file, locate and uncomment these lines:
	__2.  Then, comment out these lines:
	__3.  Save the file.
	__4.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__5.  Enter 3 in the first input box and 7 in the second.  Click Add Up.
	__6.  Switch back to your text editor and locate the following line in the page:
	__7.  Update it as follows:
	__8.  Save the file.
	__9.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__10.  Enter 3 in the first input box and 7 in the second.  Click Add Up.

	Part 4 -  Combining Operations 
	__1.  Switch back to your text editor and locate the following line in the page:
	__2.  Update it as follows (your updates are shown in bold):
	__3.  Locate the following line in the page:
	__4.  And right above it enter the following line to reflect the value of our cnt counter.
	__5.  Save and close the file.
	__6.  Switch to Chrome and refresh the browser view by pressing Ctrl-R
	__7.  Perform some number additions and observe the incrementing value of the operation invocation counter.

	Part 5 -  Review

	Lab 6 -  Working with Class and Style Directives
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the class_style_directives.html file located in the  C:\LabFiles directory over to the <DOC_ROOT>\labs directory.
	__2.  Start the Web server, if it has been stopped.

	Part 2 -  Understanding the ng-class Directive 
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/class_style_directives.html
	__2.  Click through the buttons and observe the change of the color ribbon between the title and the row of buttons.  For example, if you click the Paint it red. Now! button, you should observe the following:
	__3.  Open the <DOC_ROOT>\labs\class_style_directives.html file in your text editor.  

	Part 3 -  Adding a Style with the ng-style Directive
	__1.  In the <DOC_ROOT>\labs\class_style_directives.html file opened in your text editor, locate the <button ng-click='showItBlue()'>Blue, please  ... </button> line and right below it type in the following two statements:
	__2.  Locate the <h2 style='text-align: center;' >Demonstration of the style directives</h2> line and add the ng-style='titleFontColor' attribute right after the h2 tag 
	__3.  Save and close the file.
	__4.  Switch to Chrome and refresh the browser view by pressing Ctrl-R
	__5.  Click through the buttons.

	Part 4 -  Review

	Lab 7 -  The ng-repeat Directive
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the TODO_list.html file located in the  C:\LabFiles directory over to the <DOC_ROOT>\labs\ directory.
	__2.  Start the Web server, if it has been stopped.

	Part 2 -  Understanding the ng-repeat Directive 
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/TODO_list.html
	__2.  Open the <DOC_ROOT>\labs\TODO_list.html file in your text editor.

	Part 3 -   Adding Item Properties 
	__1.  Locate this piece of code:
	__2.  Insert the following code right below the itemUrgency : 1 line:
	__3.  Add a comma after the itemUrgency : 1 line.
	__4.  Locate this piece of code:
	__5.  Insert the following code right below the itemUrgency : 2 line:
	__6.  Add a comma after the itemUrgency : 2 line.
	__7.  Locate this line of code:
	__8.  Insert the following code right below it:
	__9.  Locate this line of code:
	__10.  Replace 400px with 480px to allow for a wider page width.
	__11.  Locate the line of code that contains the column captions: [ Description ] [ Urgency ]
	__12.  Insert the [ Due Date ] text after [ Urgency ] so that it looks as follows:
	__13.  Save and close the file.
	__14.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__15.  Try to add new items and change the Due Date of TODO list items.

	Part 4 -  Review

	Lab 8 -  Working with Form Inputs 
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the form_inputs.html file located in the  C:\LabFiles\ directory over to the <DOC_ROOT>\labs\ directory.
	__2.  Start the Web server, if it has been stopped.

	Part 2 -  The Link between the checkbox and the Model 
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/form_inputs.html
	__2.  Click the Some user choice checkbox.
	__3.  Click the Reverse User Choice button.
	__4.  Open the <DOC_ROOT>\labs\form_inputs.html file in your text editor.

	Part 3 -  Adding Finer Control over Form Input Elements 
	__1.  In the <DOC_ROOT>\labs\form_inputs.html file opened in your text editor, locate the <input type="checkbox" ng-model="userChoice"> line.
	__2.  Insert the following attribute between "checkbox" ng-model:
	__3.  Save the file.
	__4.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__5.  Switch back to your text editor and in the <DOC_ROOT>\labs\form_inputs.html file opened there, locate the <input type="checkbox" ng-init="userChoice=true" ng-model="userChoice" > line.
	__6.  Insert the following attribute before the closing '>' bracket.
	__7.  Locate the "angular.module("SimpleApp", []).controller("ThisController", function($scope) {" line (without quotes) and add the following code right below it:
	__8.  Save and close the file.
	__9.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__10.  Click the Some user choice checkbox to clear the check in the box.
	__11.  Click OK to dismiss the dialog.

	Part 4 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  Stop the Web server.

	Part 5 -  Review

	Lab 9 -  Data Formatting with Filters 
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the filters.html file located in the  C:\LabFiles directory over to the <DOC_ROOT>\labs\ directory.
	__2.  Start the Web server, if it has been stopped.

	Part 2 -  Understanding the currency Filter 
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/filters.html
	__2.  Open or switch to the text editor and open the <DOC_ROOT>\labs\filters.html file in it.
	__3.  Locate the following piece of code.
	__4.  Add the following code after the asset.assetValue model parameter and before the closing double curly braces:
	__5.  Save the file. 
	__6.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__7.  Locate the following piece of code
	__8.  Add .989 to the asset value so that the value is 7000000.989 
	__9.  Locate the following piece of code
	__10.  Update it as follows:
	__11.  Save the file. 
	__12.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.

	Part 3 -   Working with the orderBy Filter 
	__1.  Locate this piece of code:
	__2.  Insert the following code right after the assetsList variable which points to the array of objects that are being displayed as a list of assets:
	__3.  Locate this piece of code:
	__4.  Insert the following code right below it and above  the </body> tag:
	__5.  Save the file. 
	__6.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__7.  Click the Sort by Name button. 
	__8.  Switch back to your text editor and locate this piece of code:
	__9.  Add the following code right after predicate:
	__10.  Save and close the file. 
	__11.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__12.  Click the Sort by Name button.

	Part 4 -  Review

	Lab 10 -  Using the $watch Function
	Part 1 -  Setting Up The Environment
	__1.  Start the Web server if it has been stopped.

	Part 2 -  Understanding the $watch Function 
	Part 3 -  Working with the $watch Function 
	__1.  Open the <DOC_ROOT>\labs\TODO_list.html file you worked on in an earlier lab in your text editor.
	__2.  Locate this piece of code:
	__3.  Insert the following code right above it:
	__4.  Locate this piece of code:
	__5.  Insert the following code (in one line) right below it and before the div tag :
	__6.  Save and close the file.
	__7.  Open Google Chrome browser and navigate to http://localhost/labs/TODO_list.html
	__8.  Add new items by clicking the Add a new TODO item button.
	__9.  Click OK in the alert dialog.
	__10.  Click the Deregister Unfinished TODO Notification button.
	__11.  When you see the following message, click OK. 
	__12.  Add more items and verify that you are no longer getting any alerts.

	Part 4 -  Review

	Lab 11 -  Communicating with Web Servers
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the simple_http.html file located in the C:\LabFiles\ directory over to the <DOC_ROOT>\labs\ directory.
	__2.  Using Windows Explorer, create the data folder under the <DOC_ROOT>\labs\ directory.
	__3.  Using Windows Explorer, copy the info.txt file located in the C:\LabFiles\ directory over to the <DOC_ROOT>\labs\data\ directory you just created.
	__4.  Start the Web server if it has been stopped.

	Part 2 -  Understanding the $http Simple Setup 
	__1.  Open the <DOC_ROOT>\labs\data\info.txt file in your text editor.
	__2.  Close the file.
	__3.  Open Google Chrome browser and navigate to http://localhost/labs/simple_http.html
	__4.  Click the Fetch Data button.
	__5.  Switch to your text editor and open the <DOC_ROOT>\labs\simple_http.html file.

	Part 3 -  Adding Communication Error Handler  
	__1.  Locate the following piece of code:
	__2.  Change the info.txt file name to infoNA.txt that does not exist on the server.  The updated piece of code should look as follows:
	__3.  Save the file.  Keep the text editor open.
	__4.  Switch to Chrome and refresh the browser view by pressing Ctrl-R then click the  Fetch Data button on the page.
	__5.  Switch to Chrome and press Ctrl-Shift-J to open the Chrome Developer Tools panel at the Console tab.
	__6.  Press Ctrl-Shift-J to close the Chrome Developer Tools panel. 
	__7.  Switch to your text editor and locate the following line of code in the simple_http.html file:
	__8.  Insert the following code between the closing ")'' and ";": 
	__9.  Save the file.
	__10.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__11.  Click the Fetch Data button. 
	__12.  You should see the following alert message. Click OK.

	Part 4 -  Getting More Information about HTTP Responses  
	__1.  Switch back to your text editor and locate the following piece of code in the simple_http.html file:
	__2.  Change the name of the file back to info.txt. 
	__3.   Locate the following line of code:
	__4.  Right below it enter the following code:
	__5.  Save and close the file.
	__6.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__7.  Click the Fetch Data button. 

	Part 5 -  Review

	Lab 12 -  Reading Complex Data Sets From Web Servers
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the http.html file located in the C:\LabFiles\ directory over to the <DOC_ROOT>\labs\ directory.
	__2.  Using Windows Explorer, check if the <DOC_ROOT>\labs\data\ folder already exists; create it if it does not.
	__3.  Using Windows Explorer, copy the assets.dat file located in the C:\LabFiles\ directory over to the <DOC_ROOT>\labs\data\ directory.
	__4.  Start the Web server if it has been stopped.

	Part 2 -  Getting Data from the Server, Take 1 
	__1.  Open the <DOC_ROOT>\labs\data\assets.dat file in your text editor.
	__2.  Open the <DOC_ROOT>\labs\http.html file in your text editor.
	__3.  Open Google Chrome browser.
	__4.  Press Ctrl + Shift + J to open Chrome Developer Tools.
	__5.  Navigate to http://localhost/labs/http.html
	__6.  Click the Fetch Data from Server button.
	__7.  You should see the following page content:

	Part 3 -  Taking a Look at angular.js AJAX Code 
	__1.  In the the Chrome Developer Tools panel click the Network tab.
	__2.  Locate the assets.dat link but do not click on it. 
	__3.  Click the angular.js:9814 link (it is located in the Initiator column). Your value may change, in this example we are using 9814.
	__4.  Click the 9817 line label in the line number column to set the debugging breakpoint at the "if (timeout > 0) {" line of code : 
	__5.  Switch to the text editor and open the <DOC_ROOT>\labs\http.html file, then locate the following line:
	__6.  Right above it, insert the following line (don't forget the closing comma ','): 
	__7.  Save the file.
	__8.  Switch back to Chrome and refresh the current browser view (Ctrl-R). 
	__9.  Click the Fetch Data from Server button.
	__10.  Click the 9817 line label to remove the breakpoint and press F8 to resume code execution.
	__11.  Press Ctrl-Shift-I to close the Chrome Developer Tools panel.   

	Part 4 -  Review

	Lab 13 -  Custom Directives
	Part 1 -  Setting up the Environment
	__1.  Start the Web server if it has been stopped.

	Part 2 -  Basic Directive
	__1.  Copy  C:\LabFiles\SimpleDirective.html to <DOC_ROOT>\labs directory.
	__2.  Open the <DOC_ROOT>\labs\SimpleDirective.html file using a text editor.
	__3.  Just after the <body> element add the following div element:
	__4.  Within the script element, just after the module declaration, add the directive code shown below:
	__5.  Save and close the file.
	__6.  Open Google Chrome browser and navigate to:

	Part 3 -  Complex Custom Directive
	__1.  Copy the  C:\LabFiles\weather.html file to the  <DOC_ROOT>\labs directory.
	__2.  Open the <DOC_ROOT>\labs\weather.html file using a text editor and have a glance.
	__3.  Open Google Chrome browser and navigate to:
	__4.  Add the weather directive on a new 'div' element above the <script> tag inside the body tag:
	__5.  Add the directive registration code (shown in bold below) inside the <script> tag, before </script>. 

	Part 4 -  Add the 'wxCity' Directive
	__1.  For wxCity to work, we’ll have to create a custom directive with a controller defined. Add this code above </script> element:
	__2.  Within the return code block add this scope declaration code after the wxCity Model line:
	__3.  The code you have added so far within the <body> … </body> should look as below:
	__4.  Save the file.

	Part 5 -  Add Controller Option
	__1.  Add the following controller code to the directive definition object, after the template (code in bold below): 

	Part 6 -  Define a Link Function
	__1.  Add a comma at the end of controller:
	__2.  Add the following link function code where we left off at the end of the previous step:
	__3.  Save the file.
	__4.  Open Google Chrome browser and navigate to:

	Part 7 -  Add Transclude option
	__1.  Change:
	__2.  Replace the current template defined in the directive with:
	__3.  Add the transclude attribute within the return code in the directive as shown in bold below:
	__4.  Save and close the file.
	__5.  Open Google Chrome browser and navigate to:

	Part 8 -  Review

	Lab 14 -  Creating and Using Services
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the service.html file located in the  C:\LabFiles directory over to the <DOC_ROOT>\labs directory.
	__2.  Start the Web server if it has been stopped.

	Part 2 -  Understanding Modules and Dependency Injection 
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/service.html
	__2.  Open the <DOC_ROOT>\labs\service.html file in your text editor.

	Part 3 -  Using the $location Service 
	__1.  Locate the following line of code
	__2.  Add the ", $location" string after Assets and before the closing bracket (don't forget the separating comma ','). 
	__3.  Add the following line below $scope.assetsList = Assets.fetchAssets();
	__4.  Save the file.  Keep the text editor open.
	__5.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__6.  Click OK in the alert message dialog to dismiss it.

	Part 4 -  Reusing Services
	__1.  In your text editor, locate the following line of code in the service.html file:
	__2.  In the line above it, remove the semicolon at the end of the AssetsController  definition, so the code looks as follows:
	__3.  Right above the </script>, enter the following code:
	__4.  Locate the following line in the service.html file: 
	__5.  Right above it, enter the following code in one line that establishes the boundaries of control of our new controller:
	__6.  Save and close the file.
	__7.  Switch to Chrome and refresh the browser view by pressing Ctrl-R.
	__8.  Dismiss the alert message dialog that pops up by clicking OK.

	Part 5 -  Review

	Lab 15 -  Intro to CSS3
	Part 1 -  Copy Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Go the 'C:\LabFiles' folder and copy the entire 'css3' folder.  Make sure you copy the correct one as there may be another folder with a similar name.
	__3.  Navigate to the 'html' folder of where the nginx web server was installed.  This should be the 'C:\Software\nginx\html' folder.
	__4.  Paste the entire 'css3' folder to create the folder 'C:\Software\nginx\html\css3'.

	Part 2 -  Observe Style Changes
	__1.  Open a web browser and go to the following URL:
	__2.  Observe the appearance of the page.  Take note of the colors, style and size of the text, etc.  These will change somewhat when you alter the styles in the page.
	__3.  Leave the browser open to the page as you will refresh it later.
	__4.  Run the following program to run a specialized editor.  You do not need to use anything but a regular text editor for the labs but this program has some tools that can make it easier to work with the web pages you will be editing. 
	__5.  If you are asked to install plug-ins simply click Cancel.
	__6.  Once you have the Notepad++ program running (or another text editor if you prefer), open the following file:
	__7.  Observe how currently there are some <style> definitions near the top of the page that are modifying how the browser displays the page.
	__8.  Modify the 'color' properties of the two existing styles as shown in bold below.
	__9.  Save the file but leave it open.
	__10.  Return to the browser that was showing the page and refresh the page.  Open a new one to the following URL if you closed it:
	__11.  Observe how the color of the text at the top of the page changes colors with the change to the style.
	__12.  Return to the editor that was editing the page and modify the 'font-weight' property as shown in bold below.
	__13.  Save the file but leave it open.
	__14.  Return to the browser showing the page and refresh the page again.  Notice how the text that is currently red and the text that is green both become bold. 
	__15.  Close all open files and browsers.

	Part 3 -  Review

	Lab 16 -  Applying Basic Styles
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the 'html' folder of where the nginx web server was installed.  This should be the 'C:\Software\nginx\html' folder.
	__3.  Verify that the following sub folder has been copied to where the nginx server is installed.  There will be various files within this subfolder.

	Part 2 -  Inline Style
	__1.  Open a web browser and go to the following URL:
	__2.  Observe the appearance of the page.  Take note of the colors, style and size of the text, etc.  These will change somewhat when you alter the styles in the page.
	__3.  Leave the browser open to the page as you will refresh it later.
	__4.  Run the Notepad++ program or a regular text editor.
	__5.  Once you have the Notepad++ program running (or another text editor if you prefer), open the following file:
	__6.  Find the first '<h1>' tag and add the 'style' property as shown in bold below.  Make sure you have proper syntax including the quotes and the colon and semi-colon in the style rule.
	__7.  Save the file but leave it open.
	__8.  Return to the browser that was showing the page and refresh the page.  Open a new one to the following URL if you closed it:
	__9.  Observe how the color of the text at the top of the page changes colors with the change to the style.

	Part 3 -  Embedded Style
	__1.  Return to the editor that was editing the page.  Modify the existing '<style>' tag by adding a new style rule for the paragraph (<p>) element as shown in bold below.
	__2.  Save the file but leave it open.
	__3.  Return to the browser showing the page and refresh the page again.  Notice that now the paragraph text is a different color, has a little more space between lines and is indented.

	Part 4 -  Style Class
	__1.  Return to the editor that was editing the page.   Modify the existing '<style>' tag by adding a new 'chaptertitle' style class definition as shown in bold below.  Make sure to include the '.' selector before the name of the class so this can be applied to any element in the page.
	__2.  Scroll down to the second <h1> element and notice that part of it already has a <span> tag that applies the 'chaptertitle' style.  This was so another lab could show two different colors by using the style class.  You do not have to modify anything here.
	__3.  Find the link anchor tag (<a>) near the bottom of the page and add the 'class' property with the name of the new class as shown in bold below.
	__4.  Save the file but leave it open.
	__5.  Return to the browser showing the page and refresh the page again.  Notice how the text of the chapter title at the top and on the link at the bottom both change.  Probably the easiest way to detect they have changed is they are both in small capital letters now.
	__6.  Return to the editor that was editing the page.   Modify the existing '<style>' tag by adding a new 'a.chaptertitle' style class definition as shown in bold below.  This is a “dependent” class that can only be applied to the anchor (<a>) element.
	__7.  Save the file but leave it open.
	__8.  Return to the browser showing the page and refresh the page again.  Notice that nothing else on the page changes but the size and style of the link text changes.  The dependent class only applied to this element.

	Part 5 -  Link to Stylesheet
	__1.  Return to the editor that was editing the page.  Before the existing <style> tag, add a new <link> tag as shown in bold below.
	__2.  Save the file but leave it open.
	__3.  Return to the browser showing the page and refresh the page again.  Now the text should have quite a bit of padding on the top and left of the page.
	__4.  Return to the editor editing the page.  Within the existing <style> tag add the following '@import' rule in bold.  Make sure it is at the top of the content of the <style> tag.
	__5.  Save the file but leave it open.
	__6.  Return to the browser showing the page and refresh the page again.  Now you should have an image that fills in some of the empty space that was created.
	__7.  If you want you can open the following files and look at some of the style rules that have made the changes you saw.
	__8.  Close the files when you finished reviewing the files.

	Part 6 -  Pseudo-Classes
	__1.  Return to the editor editing the page.  Within the existing <style> tag add the following pseudo-class definitions in bold.  Notice that they contain a colon (':') and not a period because the link state the style applies to comes after the colon.
	__2.  Save the file but leave it open.
	__3.  Return to the browser showing the page and refresh the page again.  Notice the style of the link has changed as as you hover over it or click it the color changes.  The file the link is supposed to point to doesn't exist so you will get an error if you follow the link but you should still see the various changes as the mouse interacts with the link.
	__4.  Close all open browsers.
	__5.  If you are using Notepad++ then close all open files and then close Notepad++.

	Part 7 -  Review

	Lab 17 -  Control Element Spacing with Box Properties
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the 'html' folder of where the nginx web server was installed.  This should be the 'C:\Software\nginx\html' folder.
	__3.  Verify that the following sub folder has been copied to where the nginx server is installed.  There will be various files within this subfolder.

	Part 2 -  Control Height and Width
	__1.  Open a web browser and go to the following URL:
	__2.  Get familiar with the current style of the page.  In particular notice there are some images (HTML5 <figure> tags) that we will control text flow around in one part of the lab.
	__3.  Leave the browser open to the page as you will refresh it later.
	__4.  Run the Notepad++ program or a regular text editor.
	__5.  Once you have the Notepad++ program running (or another text editor if you prefer), open the following file.  This is a stylesheet currently linked from the index.html file (along with some other stylesheets for font and text styles).
	__6.  Add the following width and height properties in bold to the currently empty 'header' style.
	__7.  Save the file but leave it open.
	__8.  Return to the browser that was showing the page, make sure you are viewing the top headers of the page, and refresh the page.  Open a new one to the following URL if you closed it:
	__9.  You should see that the chapter number and title are a little closer vertically than they were to the author name on the right.  If you were not viewing the top of the page before you did the refresh this might be hard to detect.
	__10.  If your browser window is currently maximized, used the 'restore' button so you can resize the browser window.
	__11.  Drag the width of the browser window to make it much narrower and see if the various elements in the header start overlapping badly with each other.  This is because the word wrapping of the header is now causing it to want to use more height than we allowed and it is overlapping the next element.  You might also see that the chapter title is wrapping as well.
	__12.  Return to the editor that was editing the 'box‑properties.css' file.  Add the following properties in bold to the currently empty 'h1' and 'article' styles.
	__13.  Save the file but leave it open.
	__14.  Return to the browser that was showing the page and don't change the width of the browser window but refresh the page.
	__15.  You should see that the various text at the top of the page doesn't do as much word wrapping because of the 'min-width' properties in particular so things likely will not overlap anymore.
	__16.  Gradually expand the width of the browser window and you should see the chapter title and number move right a little once the window is wider than the minimum width of the <article> content.  Depending on your screen size you may also see that eventually the content starts leaving more empty space on the right because you have hit the maximum width value.
	__17.  Scroll to the very bottom of the page and notice there is an 'About the Author' section which is an HTML5 <aside> element.
	__18.  Return to the editor that was editing the 'box‑properties.css' file.  Add the following properties in bold to the currently empty 'aside' style.
	__19.  Save the file but leave it open.
	__20.  Return to the browser that was showing the page and refresh the page while still looking at the bottom of the page.
	__21.  You should now see that this section is narrower.  It is hard to tell but the height should be taller than the value of the 'height' property.
	__22.  Return to the editor that was editing the 'box‑properties.css' file.  Add the following new 'overflow' property in bold to the 'aside' style.
	__23.  Save the file but leave it open.
	__24.  Return to the browser that was showing the page and refresh the page while still looking at the bottom of the page.
	__25.  You should now see that the 'height' style property is honored and a scrollbar is added to scroll through the text within the allowed space.

	Part 3 -  Text Flow
	__1.  Return to the editor that was editing the 'box‑properties.css' file. 
	__2.  Add the following new style classes in bold to the stylesheet.  Make sure they are not embedded within the brackets of another style.
	__3.  Save the file but leave it open.
	__4.  Return to the browser that was showing the page and refresh the page.
	__5.  Find the images in the file and notice now that text flows around them.  Before there was blank space next to the images and the text didn't pick up again until after the image.  The images had already indicated they were using the 'floatleft' or 'floatright' style classes but without these classes being defined that was ignored.  Now that you defined that class and used the 'float' property the text flows differently.
	__6.  Scroll to the top of the page and look at the first letter of the first paragraph.  There is an existing style that makes the letter larger and with a shadow but notice it sticks up above the top of the line for the rest of the text.  You may not see this in some Internet Explorer versions so use Firefox or Chrome if needed.
	__7.  Return to the editor that was editing the 'box‑properties.css' file. 
	__8.  Add the following new style in bold to the stylesheet.  Be careful with the syntax of the name of the style as it must select the same element as the existing style (in text‑properties.css) that creates the larger first letter.
	__9.  Save the file but leave it open.
	__10.  Return to the browser that was showing the page and refresh the page.
	__11.  You should now see that the letter drops down with the first few lines of text flowing around it and a very small margin. Depending on the browser you may see that the letter is aligned in different way.  Using three values for the 'margin' property we are setting top, left/right, and bottom.
	__12.  In the browser find one of the figures with the text that now flows around it. Depending on the browser you may see that the text is either close to or further away from the figure.  Try the page in different browsers to see this.
	__13.  Return to the editor that was editing the 'box‑properties.css' file. 
	__14.  Add the following new style in bold to the stylesheet.  
	__15.  Save the file but leave it open.
	__16.  Return to the browser that was showing the page and refresh the page.
	__17.  You should now see that the margin around the figure is more consistent between browsers.

	Part 4 -  Border and Padding
	__1.  Return to the editor that was editing the 'box‑properties.css' file. 
	__2.  Add a new property to the 'figure' style and a new 'figcaption' style as shown in bold below.
	__3.  Save the file but leave it open.
	__4.  Return to the browser that was showing the page and refresh the page.  Find one of the images if you do not already see one.
	__5.  You should see some blue borders around the image and the caption.
	__6.  Return to the editor that was editing the 'box‑properties.css' file. 
	__7.  Add the 'padding' property to the existing 'figure' class as shown in bold below.
	__8.  Save the file but leave it open.
	__9.  Return to the browser that was showing the page and refresh the page.
	__10.  You should now see a little space between the inside of the element border and the items inside of it.  This is different than the 'margin' property which is the space between the element border and the items outside of it.
	__11.  Close all open browsers.
	__12.  If you are using Notepad++ then close all open files and then close Notepad++.

	Part 5 -  Review

	Lab 18 -  Media Queries and Responsive Design
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the 'html' folder of where the nginx web server was installed.  This should be the 'C:\Software\nginx\html' folder.
	__3.  Verify that the following sub folder has been copied to where the nginx server is installed.  There will be various files within this subfolder.

	Part 2 -  Reset Styles
	__1.  Open a web browser and go to the following URL:
	__2.  Get familiar with the current style of the page so you can notice as changes are made.
	__3.  Leave the browser open to the page as you will refresh it later.
	__4.  Run the Notepad++ program or a regular text editor.
	__5.  Once you have the Notepad++ program running (or another text editor if you prefer), open the following file.  
	__6.  Don't make any changes but notice that this style sheet has many properties that are being "reset" to certain values.  These are the properties that might have different default values between browser types so applying this style sheet will override these defaults so they are consistent.
	__7.  Close the style sheet without making any changes.
	__8.  In the Notepad++ program or a regular text editor, open the following file:
	__9.  Near the top of the page and after the <title> but before the end of the </head> section, add the link to the reset style sheet as shown in bold below.
	__10.  Save the file but leave it open.
	__11.  Return to the browser that was showing the page and refresh the page.  Open a new one to the following URL if you closed it:
	__12.  What you should see is that the styles of the page are very different because of the "reset" style sheet.
	__13.  Leave the browser open to the page as you will refresh it later.
	__14.  Return to the editor that was editing the 'index.html' file.
	__15.  Add the following bold code after the "reset" style sheet but again before the end of the </head> section.  This will add a link to the "default" style sheet to apply to the page.
	__16.  Save the file but leave it open.
	__17.  Return to the browser that was showing the page and refresh the page.  You should see that the page is now styled with some basic styles that should make it easy to read no matter what format the browser displays it as.
	__18.  Leave the browser open to the page as you will refresh it later.

	Part 3 -  Enable IE "Fix"
	__1.  Return to the editor that was editing the 'index.html' file.
	__2.  Add the following bold code after the existing style sheets but again before the end of the </head> section.  This will be viewed as a comment by all browsers except for Internet Explorer.  For IE 8 and below it will load a JavaScript file that will trick Internet Explorer into recognizing HTML5 tags it would not normally recognize.
	__3.  After the first IE conditional block, add the second IE conditional block as shown in bold below.  Again make sure it is before the end </head> tag.  The style sheet that is imported for IE will make sure many of the HTML5 tags have the 'display: block;' property set so the default text flow will be consistent with other browsers.
	__4.  Save the file but leave it open.
	__5.  If you are not already using it, open Internet Explorer to the following location. Refresh the page if you were already using Internet Explorer.
	__6.  The only change you will likely see is that the main <h1> tag changes in color from purple to pink.  This was added to the 'ie-fix.css' file just to prove that the style sheet is loaded by Internet Explorer.
	__7.  If you want you can open or refresh the page in Firefox or Chrome and notice there is no change from before.

	Part 4 -  Use Media Queries
	__1.  Return to the editor that was editing the 'index.html' file.
	__2.  Add the following bold code before the <title> tag but still inside the starting <head> tag.  This will add the "viewport" meta tag to the page.
	__3.  Add the following bold code after the IE conditional style but before the end </head> tag.  You can split the media query across multiple lines as long as the entire value is surrounded by a single set of quotes.
	__4.  Save the file but leave it open.
	__5.  If you are not already using it, open Firefox or Chrome to the following location. Refresh the page if you were already using Firefox or Chrome.
	__6.  You should notice some different colors and some additional space between the text and the image.
	__7.  Leave the browser open to the page as you will refresh it later.
	__8.  Return to the editor that was editing the 'index.html' file.
	__9.  Add the following bold code after the first media query <link> tag but again before the end </head> tag.  You can split the media query across multiple lines as long as the entire value is surrounded by a single set of quotes.
	__10.  Save the file but leave it open.
	__11.  Return to the Firefox or Chrome window you were using and refresh the page.  Open the following location with Firefox or Chrome if you had closed it. Maximize the browser.
	__12.  You should now see a very different layout and style for the page.  Make sure your window is maximized and check your screen resolution if you do not see the change.  This is what would be shown perhaps on "normal" web browsers on a computer desktop.
	__13.  Open the page in Firefox if you do not already have it open.
	__14.  In Firefox, select 'Tools → Web Developer → Responsive Design View'.  You may also need to click the 'Firefox' menu in the upper left to see the options below.  Still another option could be just pressing the Ctrl-Shift-M short-cut.
	__15.  Use the drop-down at the top of the window to select the '360x640' option.  The page should be displayed with the default styles as both media queries will now be false.  This is what the page might look like on a phone.
	__16.  Use the drop-down to select the preset of '768x1024'.  You should see the page displayed with the "medium" styles.
	__17.  Click the 'rotate' button next to the drop-down list.  The value won't change but the page should be wider and it should now be displayed with the "large" styles.
	__18.  Click the X at the top left of the window next to the drop-down for screen sizes.  This will close the responsive design view.

	Part 5 -  Style for Print (optional)
	__1.  Return to the browser that was showing the page and refresh the page.  Open a new one to the following URL if you closed it:
	__2.  Depending on the browser you are using open the 'Print Preview' of the page.  Ask other students or the instructor if you are not sure how to do this.
	__3.  What you should see is that the page is displayed with the "reset" styles only being applied.  This is because all of the other styles were applied to the 'screen' media which is the visual display of the page.
	__4.  Close the print preview view but leave the browser open.
	__5.  Return to the editor that was editing the 'index.html' file.
	__6.  Add the following bold code after the two media query <link> tags but again before the end </head> tag.
	__7.  Save the file but leave it open.
	__8.  Return to the browser that was showing the page and refresh the page.  
	__9.  What you should see is that the page doesn't change because the styles added only apply to the 'print' media and not the 'screen' which is the visible window.
	__10.  Again open the print preview view.
	__11.  You may or may not see an image in the upper left but you should at least be able to tell that the styles are different for how the page would be printed.
	__12.  Close all open browsers.
	__13.  If you are using Notepad++ then close all open files and then close Notepad++.

	Part 6 -  Review

	Lab 19 -  Understanding Bootstrap's Grid System 
	Part 1 -  Setting Up The Environment
	__1.  Check if the <DOC_ROOT>\B\ directory exists.
	__2.  If the <DOC_ROOT>\B\ directory does not exists, copy the C:\LabFiles\B\ directory over to the <DOC_ROOT>\ directory.
	__3.  Start nginx if is not running.

	Part 2 -  Review the Lab File
	__1.  Using your text editor, open <DOC_ROOT>\B\grid.html
	__2.  Keep the editor open on the file -- we will need it a bit later.
	__3.  Open your Chrome browser and navigate to the following URL:
	__4.  In Chrome, press F12 to open the DevTools console.
	__5.  Click Elements on the left hand side of the DevTools toolbar.
	__6.  Expand the first div.container / div.row element and move your mouse over the  

	Part 3 -  Testing Grid's Responsiveness
	__1.  Click the "Toogle device mode" icon on the left-hand side of the DevTools toolbar right to the left of the Element tab.
	__2.  Using the emulator window handle represented by three vertical bars (|||) start making the window more narrow.
	__3.  Start increasing the width of the page, the layout should change back to the original horizontal one after a specific page width.
	__4.  Click in the Screen window on the Device emulator toolbar and change the width of the screen to 991 (pixels)
	__5.  Click in the Screen window on the Device emulator toolbar again and change the width of the screen to 992 (pixels).

	Part 4 -  Change the Column Type
	__1.  Switch back to your text editor opened on <DOC_ROOT>\B\grid.html 
	__2.  Replace the  -md- parts of the column class names with -sm-
	__3.  Save the file.
	__4.  Switch to Chrome and reload the page.
	__5.   Repeat the page width change steps as performed in the previous lab part. 

	Part 5 -  Lab Clean-up
	__1.  Close your browser.
	__2.  Close the editor.

	Part 6 -  Review

	Lab 20 -  Understanding Bootstrap's Navbar Component 
	Part 1 -  Setting Up The Environment
	__1.  Check if the <DOC_ROOT>\B\ directory exists.
	__2.  If the <DOC_ROOT>\B\ directory does not exists, copy the C:\LabFiles\B\ directory over to the <DOC_ROOT>\ directory.
	__3.  Start nginx if is not running.

	Part 2 -  Review the Lab File
	__1.  Using your text editor, open <DOC_ROOT>\B\navbar.html
	__2.  Keep the editor open on the file -- we will need it a bit later.
	__3.  Open your Chrome browser and navigate to the following URL:
	__4.  On the page that opens, click any menu item on the navbar and see how it works.

	Part 3 -  Testing Navbar's Responsiveness
	__1.  In Chrome, press F12 to open the DevTools console.
	__2.  Click the "Toggle device mode toggle" icon on the left-hand side of the DevTools toolbar to the left of the Element tab (it should turn blue).
	__3.  Using the emulator window handle represented by three vertical bars (|||) start making the window more narrow.
	__4.  Start increasing the width of the page, observe how the layout changes back to the original horizontal one after the width reaches a specific value.
	You can verify that rule by clicking in the Screen window on the Device emulator toolbar and changing the width of the screen.
	__5.  Click the "Toggle device mode" icon on the left-hand side of the DevTools toolbar to the left of the Element tab.

	Part 4 -  Customize the Navbar 
	__1.  Switch back to your text editor opened on <DOC_ROOT>\B\navbar.html 
	__2.   Comment out the  <script src="js/bootstrap.min.js"></script>  line:     
	__3.  Save the file.
	__4.  Switch to Chrome and reload the page.
	__5.  Change the width of the browser window to trigger the breakpoint collapsing the horizontal layout of the navbar.
	__6.  Make sure the DevTools console is open, press F12 if is not open.
	__7.  On the DevTools toolbar, click Console.
	__8.  Switch back to your text editor opened on <DOC_ROOT>\B\navbar.html 
	__9.   Uncomment the  <script src="js/bootstrap.min.js"></script>  line and comment out the <script src="js/jquery-1.9.1.js"></script> file line:      
	__10.  Save the file.
	__11.  Switch to Chrome and reload the page.
	__12.  Drill down on the errors (click the links shown on the right) and see where those errors originate.
	__13.  When you click the bootstrap.min.js:6 line, you should see the following code fragment in the Sources tab: 
	__14.  Switch back to your text editor opened on <DOC_ROOT>\B\navbar.html 
	__15.  Scroll down to these lines:
	__16.  Save the file.
	__17.  Locate the following section in your code: 
	__18.  Locate the following lines in the middle of the above section:
	__19.  Insert the following code between the </ul> and  </div> elements:
	__20.  Save the file.
	__21.  Switch to Chrome and reload the page.

	Part 5 -  Lab Clean-up
	__1.  Close your browser.
	__2.  Close the editor.

	Part 6 -  Review

	Lab 21 -  Using jQuery in Bootstrap
	Part 1 -  Setting Up The Environment
	__1.  Check if the <DOC_ROOT>\B\ directory exists.
	__2.  If the <DOC_ROOT>\B\ directory does not exists, copy the C:\LabFiles\B\ directory over to the <DOC_ROOT>\ directory.
	__3.  Start nginx if is not running.

	Part 2 -  Review the Lab File
	__1.  Open <DOC_ROOT>\B\bootstrap_with_jQuery.html in a text editor (e.g. Notepad++).
	__2.  You should see the following content:
	__3.  Open a web browser and navigate to the following URL:
	__4.  Leave the browser open to the page.
	__5.  Switch back to the text editor.

	Part 3 -  Adding jQuery Code for Component Hiding and Showing 
	__1.  Switch to your text editor that has the Bootstrap_with_jQuery.html open and locate the following code:
	__2.  Enter the following code between the {} curly braces:
	__3.  Locate the following code:
	__4.  Enter the following code between the {} curly braces:
	__5.  Save the file (Ctrl-S).
	__6.  Switch to your web browser and refresh the page:
	__7.  Click the Show the message … button and discard the "About to show the message" pop-up by clicking OK.
	__8.  Click the Hide the message … button and discard the "About to hide the 'Alert!' message" pop-up by clicking OK.

	Part 4 -  Adding jQuery Code for Attaching and Removing a Glyphicon 
	__1.  Switch to your text editor with Bootstrap_with_jQuery.html and locate the following code:
	__2.  Enter the following code between the {} curly braces:
	__3.  Locate the following code:
	__4.  Enter the following code between the {} curly braces:
	__5.  Save the file (Ctrl-S).
	__6.  Switch to your web browser and refresh the page:
	__7.  Click the Assign me a star rating! button.
	__8.  Click the Assign him a starless rating ... button.

	Part 5 -  Lab Clean-up
	__1.  Close your browser.
	__2.  Close your text editor.

	Part 6 -  Review

	Lab 22 -  Understanding UI Bootstrap Lab Files
	Part 1 -  Setting Up The Environment
	__1.  Check if the <DOC_ROOT>\UIB\ directory exists.
	__2.  If the <DOC_ROOT>\UIB\ directory does not exists, copy the C:\LabFiles\UIB\ directory over to the <DOC_ROOT>\ directory.
	__3.  Start nginx if is not running.

	Part 2 -  Understanding Lab Folders
	__1.  Using your (Windows) File Explorer, change to the <DOC_ROOT>\UIB\ directory.

	Part 3 -  Getting to Know the Files 
	__1.  Using your (Windows) File Explorer, change to the <DOC_ROOT>\UIB\js\ directory. 
	__2.  Using your text editor, open the ui-bootstrap-0.14.3.js file. 
	__3.  Using your text editor, open the ui-bootstrap-tpls-0.14.3.js file. 
	__4.  Using your File Explorer, change to the <DOC_ROOT>\UIB\lab_base\ directory. 
	__5.  Using your text editor, open the uib-lab-base.html file. 
	__6.  Close all editors.

	Part 4 -  Review

	Lab 23 -  Customizing UI Bootstrap Templates 
	Part 1 -  Setting Up The Environment
	__1.  Using your (Windows) File Explorer, change to the  <DOC_ROOT>\UIB\cust_alert directory.
	__2.  Start your web server if it has been stopped.

	Part 2 -  Review the Lab Files 
	__1.  Review the contents of the <DOC_ROOT>\UIB\cust_alert directory.

	Part 3 -  Test the Application 
	__1.  Open your browser and navigate to http://localhost/UIB/cust_alert/custAlert.html
	__2.  Click the Generate an Alert button.
	__3.  Discard the alert message by clicking the X on its right.
	__4.  Open the custAlert.js file in your text editor.
	__5.  Toggle comments between the two module declaration lines.
	__6.  Save the file.
	__7.  In your browser, refresh the http://localhost/UIB/cust_alert/custAlert.html page.
	__8.  Click the Generate an Alert button.
	__9.  Revert the changes and test the page making sure code works as before.

	Part 4 -  Template Customization
	__1.  Open the custAlert.html file in your text editor.
	__2.  Toggle comments on these two lines:
	__3.  Save the file.
	__4.  In your browser, refresh the http://localhost/UIB/cust_alert/custAlert.html page.
	__5.  Click the Generate an Alert button on the page.
	__6.  In Chrome, open the Network pane in the developer tools window (F12 and then click the Network tab).
	__7.    Refresh the http://localhost/UIB/cust_alert/custAlert.html page.
	__8.  On the file system, using any tools you are comfortable with, rename the <DOC_ROOT>\UIB\cust_alert\template folder to ~template  
	__9.  In your browser,  refresh the http://localhost/UIB/cust_alert/custAlert.html page.
	__10.  Click the Generate an Alert button (nothing should happen on the page).
	__11.  Switch to the Console pane in the browser developer tools window.
	__12.  On the file system, using any tools you are comfortable with, rename the <DOC_ROOT>\UIB\cust_alert\~template folder back to template  
	__13.  In your browser,  refresh the http://localhost/UIB/cust_alert/custAlert.html page.
	__14.  Close the browser developer tools window in your browser (in Chrome, by pressing F12).
	__15.  Open the <DOC_ROOT>\UIB\cust_alert\template\alert\alert.html file in your text editor.
	__16.  Add the following line right before the closing </div> tag. 
	__17.  Save the file.
	__18.  In your browser, refresh the http://localhost/UIB/cust_alert/custAlert.html page.
	__19.  Click the Generate an Alert button.

	Part 5 -  Lab Clean-up
	__1.  Close your browser.
	__2.  Close all editors.

	Part 6 -  Review

	Lab 24 -  Using UI Bootstrap Directives 
	Part 1 -  Setting Up The Environment
	__1.  Using your (Windows) File Explorer, change to the  <DOC_ROOT>\UIB\progressbar directory.
	__2.  Start your web server if it has been stopped.

	Part 2 -  Review the Lab Files 
	__1.  Review the contents of the <DOC_ROOT>\UIB\progressbar directory.  Use your text editor to review the contents of the following files:

	Part 3 -  Test the Application 
	__1.  Open your browser and navigate to http://localhost/UIB/progressbar/
	__2.  Enter 1234 in the Enter your text here input box.
	__3.  Press F12 to launch the DevTools toolbar and select the Console tab in it.
	__4.  Click the Elements tab on the DevTools toolbar and expand the progress bar div.
	__5.  Enter some more characters in the input box. 
	__6.  Enter 11 characters altogether.

	Part 4 -  Code Updates
	__1.  Open your text editor on the progressBarModule.js file and locate the following line:
	__2.  Right below it, enter the following code:
	__3.  Save the file.
	__4.  Switch to your browser, and refresh the page.

	Part 5 -  Lab Clean-up
	__1.  Close your browser.
	__2.  Close all editors.

	Part 6 -  Review




