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Lab 1 - Intro to JavaScript
In this lab you will copy some files used in the labs and add some basic JavaScript code 
to a page.

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:\Apache2.2\htdocs).

Part 1 - Copy Files
The lab setup has already installed a web server so the files you edit in labs can be 
viewed like they would be viewed as they would as part of a web site instead of as local 
files.  This is because the browser may display things slightly differently if the files were 
not downloaded from a web server.

In order to accelerate the labs somewhat, you will copy a folder of files to the location the 
web server can find them so you can directly edit these files in the labs.

__1. Open a Windows Explorer file browser window.

__2. Go the 'C:\LabFiles' folder and copy the entire 'JavaScript' folder.  Make sure you 
copy the correct one as there may be another folder with a similar name.

__3. Navigate to the <DOC_ROOT>  folder of where the web server was installed.  

Note: If your Web (e.g. Apache) server was installed under the 'Program Files' folder 
structure somewhere, the setup for the labs may not have been followed correctly.  Since 
security on some versions of Windows may not allow you to modify files in the 
'Program Files' folders, which you will need to do for the labs, inform your instructor of 
this to see if this could create a problem.

__4. Paste the entire 'JavaScript' folder to create the folder 
'<DOC_ROOT>\JavaScript'.

Note: Pasting the entire folder will copy files for this and other labs.  Other labs will 
likely have you check for the presence of files used in the lab just to make sure.

Part 2 - Add Basic JavaScript Code
In this part you will add some basic JavaScript code to a page.

__1. 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 and JavaScript you will be editing. 
C:\Software\NotepadPlus\notepad++.exe
__2. If you are asked to install plug-ins simply click Cancel.
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__3. Once you have the Notepad++ program running (or another text editor if you 
prefer), open the following file:
<DOC_ROOT>\JavaScript\intro\intro.html
__4. After the existing <noscript> tag but before the ending </body> tag, add the 
following bold code.  This will use JavaScript to write out a simple message.
<body>
<noscript>

<h2>This page requires JavaScript.</h2>
</noscript>
<h1>

<script>
document.write("Hello, world!");
</script>

</h1>
</body>
</html>
__5. Save the file but leave it open.

__6. Open a web browser and go to the following URL:
http://localhost/JavaScript/intro/intro.html
__7. Observe that the JavaScript code has written out the message to the content of the 
page.

__8. Leave the browser open as you will refresh the same page in the next part.
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Part 3 - Link to External Script File
Having the JavaScript code contained within a <script> tag within the page itself is just 
one way to define JavaScript code.  You can also link the page to an external script file 
which can help with reusing the code.

__1. Return to the editor that was editing the 'intro.html' page.

__2. Add the following link to the external script file in bold in the <head> section of the 
page.
<html>
<head>

<title>My first script</title>
<script src="intro.js"></script>

</head>
<body>
__3. Save the file but leave it open.

__4. In the Notepad++ program or another text editor open the following file:
<DOC_ROOT>\JavaScript\intro\intro.js
__5. Into the currently empty file add the following line.
alert("Hello, world from external script!");
__6. Save the file but leave it open.

__7. 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:
http://localhost/JavaScript/intro/intro.html
__8. Immediately after you reload the page you should see a dialog box with the 
message.  The dialog itself may vary slightly depending on the browser but you should 
easily recognize the message.
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__9. Click the OK button to close the dialog and you should still see the message printed 
by the code directly in the page.

__10. Close all open browsers.

__11. If you are using Notepad++ then close all open files and then close Notepad++.

Part 4 - Review
In this lab you saw that JavaScript code is added to a page by the <script> tag.  This can 
either contain direct JavaScript code or link to an external file with code.  You also copied 
some files and used tools that will be used in other labs to explore JavaScript in more 
depth.
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Lab 2 - Basic JavaScript Syntax
In this lab you will add some more JavaScript code to various pages to explore more the 
basic syntax of JavaScript.  This will include declaring and using variables, some basic 
control structures, and calling simple functions.

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:\Apache2.2\htdocs).

Part 1 - Verify Files
In a previous lab you should have copied several files to a location where the Apache 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. Verify that the following sub folder is present:
JavaScript\basic
Note: If you do not see this folder, you can copy this from the 'C:\LabFiles\JavaScript' 
folder or extract the appropriate lab solution for the previous lab from the 
'C:\LabFiles\Solutions' folder.  Be careful which files you copy and where you place 
them to make sure the web server can locate them with the URLs provided in the labs.

Part 2 - Variables
One of the most basic things you will do in JavaScript code is declare, initialize, and use 
variables.

__1. Run the Notepad++ program or a regular text editor.
C:\Software\NotepadPlus\notepad++.exe
Note: A file may appear since Notepad++ opens the last used file.  To avoid this in 
future, close the file first and then close Notepad++.

__2. Once you have the Notepad++ program running (or another text editor if you 
prefer), open the following file:
<DOC_ROOT>\JavaScript\basic\prompt.js
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__3. There is already an empty function declared that will be called when the page loads. 
To the top of this empty function add the following line in bold.
window.onload = initAll;

function initAll() {
var ans = prompt("Are you sure you want to do that?","");

Note: The 'prompt' function is a built-in function that will popup a small dialog window 
to collect input from the user.  The message and any default value are what are used for 
the function parameters.

__4. To complete the function add the following bold code.  This will check if there was 
any value returned by the prompt dialog and use it if there was.
function initAll() {

var ans = prompt("Are you sure you want to do that?","");
if (ans) {

alert("You said " + ans);
document.write("You said " + ans);

}
else {

alert("You refused to answer");
}

}
__5. Save the file but leave it open.

__6. Open a Firefox or Chrome web browser and go to the following URL:
http://localhost/JavaScript/basic/prompt.html
__7. When the page first loads you should see a prompt.  Fill in a value and click the OK 
button.
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__8. You should see the dialog change to the show the message.  Click the OK button.

__9. Check that you have the same message written out to the page.

Note: By default, recent versions of Internet Explorer will not allow prompt dialogs 
from JavaScript.  Even though it looks like there might be a way to “temporarily” allow 
the dialog, it appears that when you refresh the page it reverts back to blocking it so that 
won't help for this page that only displays the dialog when the page is loaded.

If you wanted to try the page with Internet Explorer you could go into the 'Internet 
Options' settings and under the security settings add 'http://localhost' to the list of trusted 
sites.  The prompt would then work in Internet Explorer.  Changing the security settings 
of the browser may not be desirable though so we will just use another browser.

__10. You can refresh the page and supply a different message.
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Part 3 - Handle Errors
In some situations you might want to check for certain conditions and raise an error if 
something is incorrect.  This is done with the “try/catch” syntax you will see in this part. 
You will check that the user gave you a positive number before finding the square root of 
that number.

__1. Run the Notepad++ program or a regular text editor and open the following file:
<DOC_ROOT>\JavaScript\basic\catchError.js
__2. Add the following bold code to the existing 'initAll' function.
function initAll() {
    var ans = prompt("Enter a positive number","");
    try {
        if (!ans || isNaN(ans) || ans<0) {
            throw new Error("Not a valid number");
        }
        var sqrt = Math.sqrt(ans);
        var message = "The square root of " + ans + " is " + sqrt;
        alert(message);
        document.write(message);
    }
    catch (errMsg) {
        alert(errMsg.message);
    }
}
__3. Save the file but leave it open.

__4. Open a Firefox or Chrome web browser and go to the following URL:
http://localhost/JavaScript/basic/catchError.html
__5. When the page first loads you should see a prompt.  Fill in a value and click the OK 
button.  Start by using a valid positive number.
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__6. You should see a dialog that shows the square root of your number.  

__7. Click the OK button on the dialog and you should see the same message printed to 
the page.

__8. Reload or refresh the page and this time enter an invalid response like a negative 
number or text that is not a number.

__9. You should see a dialog that says the entry is not a valid number and nothing should 
be displayed on the page.
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Part 4 - Modify Style of Page Elements
JavaScript code can also access elements of a page using the DOM API.  In this part you 
will see just some basics about doing this to modify the style of an element.

__1. Run the Notepad++ program or a regular text editor and open the following file:
<DOC_ROOT>\JavaScript\basic\find.html
__2. Observe that the main HTML code for the body of the page is a text box for the user 
to enter a value in and a button.  This button will trigger a JavaScript function.  There are 
also some other page elements with text that will have the styles changed.  Notice all the 
elements have the 'id' attribute.

<input type="text" id="id_value" size="20" />
<button id="findById">Find by ID</button>

<p id="p1">This is para1 (p1)</p>
<div id="error1">Error message 1 (error1)</div>
<p id="p2">This is para2 (p2)</p>
<div id="error2">Error message 2 (error2)</div>
<p id="p3">This is para3 (p3)</p>

__3. Close the file without making any changes.

__4. In the Notepad++ program or a regular text editor and open the following file:
<DOC_ROOT>\JavaScript\basic\find.js
__5. In the currently empty 'initAll' function, add the following bold line of code.  This 
will modify the button so that when it is clicked it will call the other function in this file.
function initAll() {

document.getElementById("findById").onclick = findById;
}
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__6. In the currently empty 'findById' function, add the following bold lines of code. 
This uses the 'getElementById' function of the built-in 'document' object which is a key 
part of the DOM API.  This code finds out what the user filled in for the textbox and then 
finds the element with that id to modify the style to yellow background.
function findById() {

var id = document.getElementById("id_value").value;
var e = document.getElementById(id);
if (e != null) {

e.style.backgroundColor = "yellow";
} else {

alert("Could not find element by ID: " + id);
}

}
__7. Save the file but leave it open.

__8. Open a web browser (any type) and go to the following URL:
http://localhost/JavaScript/basic/find.html
__9. In the textbox of the page enter the id of one of the elements (these are in 
parenthesis) and then click the 'Find by ID' button.
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__10. You should see that the background of the matching element changes.

__11. Try entering the id of some of the other elements.  Also try a value that is not a 
valid element id and verify the error dialog appears.

Part 5 - Object Detection
One thing that is often desirable when writing JavaScript code is to try and ensure that it 
will function properly on the various browsers and versions in use by Internet users. 
Although it is possible to try and detect what kind of browser the user is using and decide 
if it supports what you need this is complicated and error-prone.  An easier mechanism is 
“object detection” where you write code that detects if the browser supports features you 
need to use.

This part of the lab will use the ability of the browser to return the date and time in a 
“locale specific” way.  This often uses the calendar and time zone of the computer 
running the browser.  This ability was added to JavaScript a little after other features 
(although supported on all of the last several versions of the major browsers) so it might 
be a good candidate for object detection.

__1. In the Notepad++ program or a regular text editor and open the following file:
<DOC_ROOT>\JavaScript\basic\date.js
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__2. In the current 'initAll' function, add the following if/else statements in bold.  Leave 
some space in the 'if' block as more code will be added there.  
function initAll() {
    var now = new Date();
    if (now.toLocaleDateString) {

    }
    else {
        alert("Your browser does not give a locale-specific date/time");
    }
}

Note: The 'toLocaleDateString' function on the Date object that was created is a function 
that may not be supported by all browsers so we test to see if it exists first.

Normally, you would write code that might provide an alternative version of the page if 
the feature is not supported.  Here we are just adding code to show a popup dialog just to 
show the pattern of this technique.

__3. Within the 'if' block you just added, add the following code in bold.  Make sure that 
you put in the correct number of curly brackets so they match.
    var now = new Date();
    if (now.toLocaleDateString) {
        var date = now.toLocaleDateString();
        var time = now.toLocaleTimeString();
        alert("It is: " + time + " on " + date );
        if (document.getElementById) {
            document.getElementById("dateString").innerHTML = 
                "It is: " + time + " on " + date;
        }
        else {
            document.write("It is: " + time + " on " + date );
        }
    }

Note: This code uses the functions 'toLocaleDateString' and 'toLocaleTimeString'. 
Technically we only tested for the presence of one of these but they were both added to 
JavaScript at the same time.

This code also tests for the presence of the 'document.getElementById' function.  Even 
though this is part of the DOM API it also was added a little after some of the other 
JavaScript basics.  Although all major browsers released over the last decade support 
this function if you want truly cross-browser compatible code you might want to check 
for it also.
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__4. Save the file but leave it open.

__5. Open a web browser (any type) and go to the following URL:
http://localhost/JavaScript/basic/date.html
__6. Verify that you get a popup dialog that shows the current time and date.

__7. After clicking the OK button you should also see this printed to the page, likely in a 
large bold <h1> element.

Note: If you want you might be able to experiment with the regional settings of your 
computer and the date/time formatting to see the date and time displayed differently.  Do 
this with care however to make sure you can switch it back and do not accidentally alter 
any important system settings.  One thing you should not do is change the language of 
the entire operating system.
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__8. Close all open browsers.

__9. If you are using Notepad++ then close all open files and then close Notepad++.

Part 6 - Review
In this lab you saw some more about various basics of JavaScript.  This included 
declaring and using variables, basic statements, simple control structures like if/else and 
try/catch, and calling various built-in JavaScript functions.  These features will build the 
foundation of most of the JavaScript code that you write.
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Lab 3 - JavaScript Functions
Although you may have already seen some simple JavaScript functions we have not yet 
focused on them much.  In this lab you will add complete function definitions and the 
functions will be a little more complex by accepting parameters and returning values.

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:\Apache2.2\htdocs).

Part 1 - Verify Files
In a previous lab you should have copied several files to a location where the Apache 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. Verify that the following sub folder is present:
<DOC_ROOT>\JavaScript\function
Note: If you do not see this folder, you can copy this from the 'C:\LabFiles\JavaScript' 
folder or extract the appropriate lab solution for the previous lab from the 
'C:\LabFiles\Solutions' folder.  Be careful which files you copy and where you place 
them to make sure the web server can locate them with the URLs provided in the labs.

Part 2 - Return Result from Function
Often functions will perform some calculation and then return the result to where the 
function was called from.

__1. Run the Notepad++ program or a regular text editor.
C:\Software\NotepadPlus\notepad++.exe
Note: A file may appear since Notepad++ opens the last used file.  To avoid this in 
future, close the file first and then close Notepad++.

__2. Once you have the Notepad++ program running (or another text editor if you 
prefer), open the following file:
<DOC_ROOT>\JavaScript\function\bingo.js
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__3. To the existing 'generateNumber' function add the following bold code.  This will 
return a bingo number which are between 1-75.
function generateNumber() {

return Math.floor(Math.random() * 75) + 1;
}
__4. To the existing 'displayNumber' function add the following bold code.  This will 
call the other function and store what is returned in a variable.  The result will then be 
used to display a message to the page.
function displayNumber() {

var number = generateNumber();
document.getElementById("number").innerHTML = 

"The next BINGO number is: " + number;
}
__5. Save the file but leave it open.

__6. Open a web browser (any type) and go to the following URL:
http://localhost/JavaScript/function/bingo.html
__7. Click the 'Pick a BINGO Number' button and verify a number is displayed.  You can 
click several times to verify they are randomly picked and always between 1-75.

__8. Leave the browser displaying the page open.
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__9. Return to the editor for the 'bingo.js' file.

__10. Modify the entire content of the 'generateNumber' function with the new code in 
bold below.  This will return an array with the letter for the column along with the 
number picked.
function generateNumber() {

var columnLabel = new Array("B", "I", "N", "G", "O");
var columnIndex = Math.floor(Math.random() * 5);
var newNum = Math.floor(Math.random() * 15) + 1 

+ (columnIndex * 15);
return new Array(columnLabel[columnIndex], newNum);

}
__11. Make the following small modification to the end of the 'displayNumber' function. 
Notice that most of the code is the same except where the message is altered with the 
number that is returned.  Now the column letter and number will be displayed.
function displayNumber() {

var number = generateNumber();

document.getElementById("number").innerHTML = 
"The next BINGO number is: " + 
number[0] + " - " + number[1];

}
__12. Save the file.

__13. Return to the browser showing the page and refresh the page.  Open a new window 
to the following location if you closed it.
http://localhost/JavaScript/function/bingo.html
__14. Click the 'Pick a BINGO Number' button and verify that now the column letter and 
the number are displayed.  You can click several times to verify that the number is always 
within the appropriate range for the column chosen.

Copyright 2017 Web Age Solutions Inc. 20

EVALU
ATIO

N O
NLY



Part 3 - Pass Function Parameters
All of the functions you have seen until now have not needed any additional information 
passed in from where the function is called.  Now you will define some functions that 
will take parameters to use in calculations.

__1. Run the Notepad++ program or a regular text editor and open the following file:
<DOC_ROOT>\JavaScript\function\primes.js
__2. Examine the existing code in the 'initAll' function.  It will prompt for a number and 
check if it is a positive integer number entered by the user.

__3. Add the following bold line of code where the comment indicates.  This will call a 
function that you will define next.  Notice it will take a parameter for the value the user 
entered.
function initAll() {
    var ans = prompt("Enter a positive integer greater than 1","10");
    try {
        if (!ans || isNaN(ans) || ans <= 0 || Math.round(ans) != ans) {
            throw new Error("Not a valid number");
        }
        // call function here
        calculatePrimes(ans);
    }
    catch (errMsg) {
        alert(errMsg.message);
    }
}
__4. At the end of the file, add the following declaration of the new function.  Make sure 
to add it outside of any other current function and add the matching curly bracket on the 
end of the function.  Notice this function declares the parameter that it takes but does not 
declare the type of data it might hold like some other programming languages might.
function calculatePrimes(maxNumber) {
}
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__5. Within the brackets for the new function declaration, add the following bold code. 
This will check each number within the range by calling another function to test that 
specific number.  The number is added to a String of all the prime numbers if it is found 
to be prime.
function calculatePrimes(maxNumber) {
    var primeString = "";
    for (var testing = 2; testing <= maxNumber; testing++) {
        if (testForPrime(testing)) {
            primeString += testing + ", ";
        }
    }
}
__6. To complete the 'calculatePrimes' function, add the bold code below.  This will 
remove the trailing comma at the end of the prime number list amd call another function 
to display the list on the page.
function calculatePrimes(maxNumber) {
    var primeString = "";
    for (var testing = 2; testing <= maxNumber; testing++) {
        if (testForPrime(testing)) {
            primeString += testing + ", ";
        }
    }
    // remove last comma
    var lastCommaIndex = primeString.lastIndexOf(",");
    if (lastCommaIndex != -1) {
        primeString = primeString.substring(0, lastCommaIndex);
    }
    displayPrimes(maxNumber, primeString);
}
__7. At the end of the file, add the following declaration of a new function.  Make sure to 
add it outside of any other current function and add the matching curly bracket on the end 
of the function.  
function testForPrime(numberToTest) {
}
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__8. Within the brackets for the new function declaration, add the following bold code. 
This code will check to see if it is possible to evenly divide the number being checked by 
any of the numbers less than or equal to the square root of a number.  If it is found to be 
divisible a response is immediately returned that it is not a prime number.  If the loop 
completes and no divisors have been found it is a prime number.
function testForPrime(numberToTest) {

var modval = Math.ceil(Math.sqrt(numberToTest));
// Check all numbers lower than the square root
for (; modval > 1; modval--) {

if (numberToTest % modval == 0) {
return false;

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

}
__9. At the end of the file, add the following declaration of a new function.  This will be 
the function to display the list of prime numbers on the page.  Notice that it takes two 
parameters which will be used in the output.
function displayPrimes(maxNumber, primeString) {
}
__10. Within the brackets for the new function declaration, add the following bold code. 
This code will display the number the user entered to use as the maximum number to 
check and display a message.  Usually the message will be the list of prime numbers but 
another message will be displayed if there are none.
function displayPrimes(maxNumber, primeString) {
    document.write("Your maximum to check for primes was: " + 
        maxNumber + "<br/>");
    // check if there are any primes
    if (primeString.length == 0) {
        document.write(
            "There are no prime numbers within your maximum");
    }
    else {
        document.write("The prime numbers up to your maximum are: " +
            primeString);
    }
}
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__11. Save the file but leave it open.

__12. Open a Firefox or Chrome web browser and go to the following URL:
http://localhost/JavaScript/function/primes.html
__13. Enter a positive number in the dialog and click the OK button.

__14. Check that you get the expected output printed to the page including a list that has 
no comma after the last number.

__15. You may refresh the page and enter another maximum number to check for prime 
numbers.

__16. Close all open browsers.

__17. If you are using Notepad++ then close all open files and then close Notepad++.

Part 4 - Review
In this lab you defined and used a few functions within your JavaScript code.  These 
functions often returned a value to the location they were called from and took some 
parameters which were used to modify the behavior of the code being executed.  You 
should notice that unlike some other programming languages, JavaScript does not require 
you to declare that a function returns a value or the type of the function parameter.
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	Part 2 -  Add Basic JavaScript Code
	__1.  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 and JavaScript you will be editing. 
	__2.  If you are asked to install plug-ins simply click Cancel.
	__3.  Once you have the Notepad++ program running (or another text editor if you prefer), open the following file:
	__4.  After the existing <noscript> tag but before the ending </body> tag, add the following bold code.  This will use JavaScript to write out a simple message.
	__5.  Save the file but leave it open.
	__6.  Open a web browser and go to the following URL:
	__7.  Observe that the JavaScript code has written out the message to the content of the page.
	__8.  Leave the browser open as you will refresh the same page in the next part.

	Part 3 -  Link to External Script File
	__1.  Return to the editor that was editing the 'intro.html' page.
	__2.  Add the following link to the external script file in bold in the <head> section of the page.
	__3.  Save the file but leave it open.
	__4.  In the Notepad++ program or another text editor open the following file:
	__5.  Into the currently empty file add the following line.
	__6.  Save the file but leave it open.
	__7.  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:
	__8.  Immediately after you reload the page you should see a dialog box with the message.  The dialog itself may vary slightly depending on the browser but you should easily recognize the message.
	__9.  Click the OK button to close the dialog and you should still see the message printed by the code directly in the page.
	__10.  Close all open browsers.
	__11.  If you are using Notepad++ then close all open files and then close Notepad++.

	Part 4 -  Review

	Lab 2 -  Basic JavaScript Syntax
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the <DOC_ROOT> folder.
	__3.  Verify that the following sub folder is present:

	Part 2 -  Variables
	__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.  There is already an empty function declared that will be called when the page loads.  To the top of this empty function add the following line in bold.
	__4.  To complete the function add the following bold code.  This will check if there was any value returned by the prompt dialog and use it if there was.
	__5.  Save the file but leave it open.
	__6.  Open a Firefox or Chrome web browser and go to the following URL:
	__7.  When the page first loads you should see a prompt.  Fill in a value and click the OK button.
	__8.  You should see the dialog change to the show the message.  Click the OK button.
	__9.  Check that you have the same message written out to the page.
	__10.  You can refresh the page and supply a different message.

	Part 3 -  Handle Errors
	__1.  Run the Notepad++ program or a regular text editor and open the following file:
	__2.  Add the following bold code to the existing 'initAll' function.
	__3.  Save the file but leave it open.
	__4.  Open a Firefox or Chrome web browser and go to the following URL:
	__5.  When the page first loads you should see a prompt.  Fill in a value and click the OK button.  Start by using a valid positive number.
	__6.  You should see a dialog that shows the square root of your number.  
	__7.  Click the OK button on the dialog and you should see the same message printed to the page.
	__8.  Reload or refresh the page and this time enter an invalid response like a negative number or text that is not a number.
	__9.  You should see a dialog that says the entry is not a valid number and nothing should be displayed on the page.

	Part 4 -  Modify Style of Page Elements
	__1.  Run the Notepad++ program or a regular text editor and open the following file:
	__2.  Observe that the main HTML code for the body of the page is a text box for the user to enter a value in and a button.  This button will trigger a JavaScript function.  There are also some other page elements with text that will have the styles changed.  Notice all the elements have the 'id' attribute.
	__3.  Close the file without making any changes.
	__4.  In the Notepad++ program or a regular text editor and open the following file:
	__5.  In the currently empty 'initAll' function, add the following bold line of code.  This will modify the button so that when it is clicked it will call the other function in this file.
	__6.  In the currently empty 'findById' function, add the following bold lines of code.  This uses the 'getElementById' function of the built-in 'document' object which is a key part of the DOM API.  This code finds out what the user filled in for the textbox and then finds the element with that id to modify the style to yellow background.
	__7.  Save the file but leave it open.
	__8.  Open a web browser (any type) and go to the following URL:
	__9.  In the textbox of the page enter the id of one of the elements (these are in parenthesis) and then click the 'Find by ID' button.
	__10.  You should see that the background of the matching element changes.
	__11.  Try entering the id of some of the other elements.  Also try a value that is not a valid element id and verify the error dialog appears.

	Part 5 -  Object Detection
	__1.  In the Notepad++ program or a regular text editor and open the following file:
	__2.  In the current 'initAll' function, add the following if/else statements in bold.  Leave some space in the 'if' block as more code will be added there.  
	__3.  Within the 'if' block you just added, add the following code in bold.  Make sure that you put in the correct number of curly brackets so they match.
	__4.  Save the file but leave it open.
	__5.  Open a web browser (any type) and go to the following URL:
	__6.  Verify that you get a popup dialog that shows the current time and date.
	__7.  After clicking the OK button you should also see this printed to the page, likely in a large bold <h1> element.
	__8.  Close all open browsers.
	__9.  If you are using Notepad++ then close all open files and then close Notepad++.

	Part 6 -  Review

	Lab 3 -  JavaScript Functions
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the <DOC_ROOT> folder.
	__3.  Verify that the following sub folder is present:

	Part 2 -  Return Result from Function
	__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.  To the existing 'generateNumber' function add the following bold code.  This will return a bingo number which are between 1-75.
	__4.  To the existing 'displayNumber' function add the following bold code.  This will call the other function and store what is returned in a variable.  The result will then be used to display a message to the page.
	__5.  Save the file but leave it open.
	__6.  Open a web browser (any type) and go to the following URL:
	__7.  Click the 'Pick a BINGO Number' button and verify a number is displayed.  You can click several times to verify they are randomly picked and always between 1-75.
	__8.  Leave the browser displaying the page open.
	__9.  Return to the editor for the 'bingo.js' file.
	__10.  Modify the entire content of the 'generateNumber' function with the new code in bold below.  This will return an array with the letter for the column along with the number picked.
	__11.  Make the following small modification to the end of the 'displayNumber' function.  Notice that most of the code is the same except where the message is altered with the number that is returned.  Now the column letter and number will be displayed.
	__12.  Save the file.
	__13.  Return to the browser showing the page and refresh the page.  Open a new window to the following location if you closed it.
	__14.  Click the 'Pick a BINGO Number' button and verify that now the column letter and the number are displayed.  You can click several times to verify that the number is always within the appropriate range for the column chosen.

	Part 3 -  Pass Function Parameters
	__1.  Run the Notepad++ program or a regular text editor and open the following file:
	__2.  Examine the existing code in the 'initAll' function.  It will prompt for a number and check if it is a positive integer number entered by the user.
	__3.  Add the following bold line of code where the comment indicates.  This will call a function that you will define next.  Notice it will take a parameter for the value the user entered.
	__4.  At the end of the file, add the following declaration of the new function.  Make sure to add it outside of any other current function and add the matching curly bracket on the end of the function.  Notice this function declares the parameter that it takes but does not declare the type of data it might hold like some other programming languages might.
	__5.  Within the brackets for the new function declaration, add the following bold code.  This will check each number within the range by calling another function to test that specific number.  The number is added to a String of all the prime numbers if it is found to be prime.
	__6.  To complete the 'calculatePrimes' function, add the bold code below.  This will remove the trailing comma at the end of the prime number list amd call another function to display the list on the page.
	__7.  At the end of the file, add the following declaration of a new function.  Make sure to add it outside of any other current function and add the matching curly bracket on the end of the function.  
	__8.  Within the brackets for the new function declaration, add the following bold code.  This code will check to see if it is possible to evenly divide the number being checked by any of the numbers less than or equal to the square root of a number.  If it is found to be divisible a response is immediately returned that it is not a prime number.  If the loop completes and no divisors have been found it is a prime number.
	__9.  At the end of the file, add the following declaration of a new function.  This will be the function to display the list of prime numbers on the page.  Notice that it takes two parameters which will be used in the output.
	__10.  Within the brackets for the new function declaration, add the following bold code.  This code will display the number the user entered to use as the maximum number to check and display a message.  Usually the message will be the list of prime numbers but another message will be displayed if there are none.
	__11.  Save the file but leave it open.
	__12.  Open a Firefox or Chrome web browser and go to the following URL:
	__13.  Enter a positive number in the dialog and click the OK button.
	__14.  Check that you get the expected output printed to the page including a list that has no comma after the last number.
	__15.  You may refresh the page and enter another maximum number to check for prime numbers.
	__16.  Close all open browsers.
	__17.  If you are using Notepad++ then close all open files and then close Notepad++.

	Part 4 -  Review

	Lab 4 -  Arrays in JavaScript
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the <DOC_ROOT> folder.
	__3.  Verify that the following sub folder is present:

	Part 2 -  Use Array to Track Bingo Card 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.  Most of this HTML code is standard with a link to a CSS stylesheet and the external JavaScript file you will edit in a few steps.  The important part of this code is that there is a table with 5 columns and table cells that have an id of 'squareXX' where 'XX' is a number between 0-23.  These would be the valid array indexes in an array with 24 elements which is what we need since the middle square is a “free” space and doesn't need a number.
	__4.  Close the file without making any changes.
	__5.  In the Notepad++ program or a regular text editor and open the following file:
	__6.  Look for the code at the very top of the file and add the following bold line where the comment mentions a global array.  This array will be used to store whether or not a particular number has been used for this bingo card.
	__7.  Examine the first few lines of the 'setSquare' function.  This function is called to initialize the number for each of the squares in the bingo card.  The 'colPlace' array is created and initialized with various numbers 0-4.  These represent the column index the various squares are related to.  
	__8.  Add the following bold line of code to calculate the “column basis”.  This is a number that will be added to a random number generated in later code and represents the range of numbers allowed in a particular column.  Notice the square number is used to find the multiplier from the 'colPlace' array.
	__9.  Fill in the condition of the do/while loop to use the value stored in the 'usedNums' array to indicate if the number has been used in this bingo card yet or not.  Also add code after the loop to mark the position in this 'usedNums' array as being used.  Notice how the random number generated is used as the index into this array which is why we wanted 1‑75 to be valid indices in this array.
	__10.  Find the 'anotherCard' function and add the following 'for' loop in bold.  This will reset all of the positions in the 'usedNums' array to be 'false' when generating another bingo card.
	__11.  Save the file but leave it open.
	__12.  Open a web browser and go to the following URL:
	__13.  Verify that you see the bingo card displayed.  Check that all squares are filled in with numbers that are legal for that column (1-15 for B, 16-30 for I, etc).
	__14.  Click on the “Click here” link a few times to generate a new bingo card and ensure that functions properly.  You should check that numbers that had been used on the previous cards are also used on future cards to verify the array for used numbers is being reset.  Also check that numbers from the edges of the column range (1 & 15, 16 & 30, etc) are being used.
	__15.  If you want you can even click on a square to use an existing function that will mark the square red.

	Part 3 -  Use Array for Prime Numbers
	__1.  Run the Notepad++ program or a regular text editor and open the following file:
	__2.  Examine the logic of the 'initAll' function but don't make any changes.  This code will prompt the user for how many prime numbers to calculate and make sure they enter a whole number that is greater than or equal to 1.
	__3.  Find the 'calculatePrimesArray' function and add the bold line of code below at the beginning to declare and initialize an empty array to store the prime numbers that are found.
	__4.  Find the 'if' test that comes next and add the bold line below to manually add the value '2' as the first prime number.  Manually adding the first prime number will make other code simpler because it will not have to deal with the possibility that the array is empty (zero length).
	__5.  Further down in the 'calculatePrimesArray' function, fill in the condition of the 'while' loop as shown in bold below so it checks the length of the array to see if enough prime numbers have been found.  Since the first prime number is added manually, it is important the loop condition does not use '<=' so that it will behave properly (by skipping the loop) if the user only asks for one prime number.
	__6.  Near the end of the 'while' loop add the bold line of code below to push the value into the array of primes if the function that is called to test the number returns that it is a prime number.  You will add some code to this function next.
	__7.  Notice the end of this function calls another function to display the prime numbers and passes in the array as a parameter.  You do not need to change this code.
	__8.  Find the 'testForPrime' function and notice that the function declaration takes the number to test and the current array of prime numbers.  This is key to using the array of prime numbers to make the test more efficient.
	__9.  Fill in the conditions for the 'for' loop and 'if' statement as shown in bold below using the elements of the 'primes' array and the index 'I' declared by the 'for' loop.  The 'for' loop condition checks if the current prime number being used is less than or equal to the square root of the number being tested.  The 'if' statement condition checks if the current number being tested is evenly divisible by the current prime number and if it is immediately returns 'false' because the number being tested is not a prime number.
	__10.  Find the 'displayPrimes' function and add the code in bold at the end of the function to add the array of primes to the display text.
	__11.  Save the file but leave it open.
	__12.  Open a Firefox or Chrome web browser and go to the following URL:
	__13.  When the page first loads you should see a prompt.  Fill in a value and click the OK button.
	__14.  You should see the expected output which includes the list of prime numbers.  Notice how simply adding the entire array to the display text converted the array values into a comma-separated list.
	__15.  Refresh the page and when the prompt displays enter a large value like 100 for the number of prime numbers to calculate.
	__16.  You should notice that all the numbers remain on one line which causes the numbers to go well off the edge of the screen.  If you wanted to see all of the numbers you would need to scroll to the right on the page.  This is because there are no spaces for the browser to break the line at.
	__17.  Return to the editor for the 'primeArrays.js' file and open it again if you closed it.
	__18.  Find the 'displayPrimes' function again and add the following code to create a comma-separated String of the array of prime numbers that has a space after each comma. 
	__19.  Change the last line of code of the function as shown in bold below so that the String of prime numbers is added to the display text instead of the array itself.
	__20.  Save the file.
	__21.  Return to the browser showing the page and refresh the page.  Open a new window to the following location if you closed it.
	__22.  When the prompt displays enter a large value like 100 for the number of prime numbers to calculate.
	__23.  Verify that now the output off the prime numbers breaks across multiple lines and you do not need to scroll to the right.  This is because with the spaces in the String, the browser is able to break the String to the next line when it reaches the right edge of the window.
	__24.  Refresh the page again and enter a very large number (about 10,000) for the number of prime numbers to calculate.  You should see that the page is still displayed relatively quickly thanks to the optimizations made.
	__25.  Close all open browsers.
	__26.  If you are using Notepad++ then close all open files and then close Notepad++.

	Part 4 -  Review

	Lab 5 -  Using the Underscore JavaScript Library
	Part 1 -  Loading underscore.js into Chrome
	__1.  Start a New Incognito Session in the Chrome browser by pressing Ctrl-Shift-N
	__2.  In the new Incognito Session Window that opens, open the JavaScript console by pressing Ctrl-Shift-J
	__3.  Press the Ctrl-L key combination to clear the console of any messages that may be present there.
	__4.  Start your text editor and open <DOC_ROOT>\JavaScript\underscore.js file.
	__5.  Copy all the content of the file in the System Clipboard (Ctrl-A Ctrl-C).
	__6.  Switch to Chrome and paste the Clipboard's content to the Chrome's JavaScript console window (Ctrl-V)
	__7.  Press Enter to execute the command that will load the script onto the JavaScript engine's heap making its functionality available for us.
	__8.  Press Ctrl-L to clear the console.

	Part 2 -  Running the each() Function 
	__1.  Enter the following command (either in one line and pressing Enter to submit it, or in multiple lines by holding down  Shift when hitting Enter ):
	__2.  Enter the following command:
	__3.  Enter the following command passing in our context array (keep Shift down if you enter it in the console):
	__4.  Use the up arrow to bring up the previous command in the command buffer (the one you entered in the previous step) and hit Enter again to execute it again.
	__5.  Enter the following command:
	__6.  Clear the console. 

	Part 3 -  Running the keys() and values () Functions 
	__1.  Enter the following command:
	__2.  Enter the following command:
	__3.  Clear the console. 

	Part 4 -  Using Other Underscore Functions 
	__1.  Enter the following command:
	__2.  Enter the following command:
	__3.  Enter the following command:
	__4.  Enter the following command:
	__5.  Enter the following command:
	__6.  Enter the following command:
	__7.  Clear the console.

	Part 5 -  Cleaning up 
	__1.  Close your browser and the text editor.

	Part 6 -  Review

	Lab 6 -  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 7 -  Getting Started with jQuery
	Part 1 -  Install jQuery
	Part 2 -  Write a Basic jQuery Application
	__1.  In the <DOC_ROOT> folder, create a new folder called lab
	__2.  In the lab folder, create a new file called basic.html
	__3.  Open the file with an editor and write the basic structure.
	__4.  Import jQuery JavaScript file as shown in bold face.
	__5.  Add an empty paragraph within the body.
	__6.  Below the existing <script> tag, add another one.
	__7.  Save changes.

	Part 3 -  Test
	__1.  From the browser, enter the URL: http://localhost/lab/basic.html
	__2.  Make sure that you see:

	Part 4 -  What Just Happened?
	Part 5 -  Something More Advanced
	__1.  Below the current paragraph add another one as shown in bold face below.
	__2.  Change the DOM ready event handler as shown below.
	__3.  Save changes.
	__4.  Refresh the browser. Now, both paragraphs will say "Hello World".

	Part 6 -  Review

	Lab 8 -  More on Selectors
	Part 1 -  Iterating Over a Selected Collection
	__1.  Open  the <DOC_ROOT>/lab/basic.html page in your text editor.
	__2.  Change the line:
	__3.  Save changes.
	__4.  Refresh the browser or enter the URL: http://localhost/lab/basic.html

	Part 2 -  Class Selector
	__1.  Set the class of the second paragraph to "highlighted".
	__2.  At the end of the DOM ready handler function add the line shown in bold face.
	__3.  Save changes.
	__4.  Refresh the browser. The second paragraph will now have a yellow background.

	Part 3 -  Child Pseudo Selector
	__1.  Copy <DOC_ROOT>\JavaScript\jquery\template.html to <DOC_ROOT>\lab\.
	__2.  Rename template.html  to box.html
	__3.  Open box.html in an editor.
	__4.  Below the line:
	__5.  Below the line:
	__6.  Continue to develop the DOM ready function by adding these lines:
	__7.  Save changes.
	__8.  In the browser, enter the URL: http://localhost/lab/box.html
	__9.  You should see the page as follows.
	__10.  Below the last </div> tag, enter:
	__11.  Save changes and refresh the browser.

	Part 4 -  Optimize the Code
	__1.  Change the DOM ready function as follows.
	__2.  Save changes. 
	__3.  Refresh the browser. It will look same as before.

	Part 5 -  Pseudo Selector for Table Rows
	__1.  Copy <DOC_ROOT>\JavaScript\jquery\table.html to <DOC_ROOT>/lab.
	__2.  Open <DOC_ROOT>/lab/table.html in your editor.
	__3.  Note that the header is created using <thead> and the body using <tbody>.
	__4.  View the page in a browser: http://localhost/lab/table.html
	__5.  Below the line:
	__6.  Save. 
	__7.  Refresh the browser.
	__8.  Change the code as follows.
	__9.  Save and test again.
	__10.  Add this code.
	__11.  Save and test.
	__12.  Close all your editors and web browsers.

	Part 6 -  Review

	Lab 9 -  Dynamic Style Class Assignment
	Part 1 -  Import the File
	__1.  Copy <DOC_ROOT>\JavaScript\jquery\form.html to <DOC_ROOT>/lab
	__2.  Open a browser and test the file: http://localhost/lab/form.html
	__3.  Open the file in editor. Note the following things:

	Part 2 -  Develop the Form Validation Function
	__1.  Above the </script> line and below the DOM ready handler function, add a new function.
	__2.  Within the checkForm() function, add a variable:
	__3.  Add a compound selector as follows.
	__4.  Add the each() function to the selected elements as shown in bold face below.
	__5.  Fill out the body of the iteration function as follows.
	__6.  Finally, at the end of the checkForm() function, add the line:
	__7.  Save changes.

	Part 3 -  Test
	__1.  Refresh the browser or enter the URL: http://localhost/lab/form.html
	__2.  Leave both fields empty and submit the form. The color should change for both.
	__3.  Now, leave one field empty at a time and submit the form. Make sure that only the empty field is getting highlighted.
	__4.  Close all editors and browsers.

	Part 4 -  Review

	Lab 10 -  DOM Manipulation
	Part 1 -  Showing Error Message
	__1.  Open <DOC_ROOT>/lab/form.html in an editor.
	__2.  Above the <form> tag, add these lines:
	__3.  Below the line:
	__4.  When the input field is empty, use the append() function to add a new error message as shown below.
	__5.  Save changes.

	Part 2 -  Test
	__1.  In a browser enter the URL: http://localhost/lab/form.html
	__2.  Leave all input fields empty. Submit the form.
	__3.  Now, leave one field empty at a time and submit the form. Make sure that the correct error message is displayed.

	Part 3 -  Improve the Error Message Display
	__1.  Change the messages div tag as follows.
	__2.  Change the line:
	__3.  Above the "return result;" line add:
	__4.  By default, when the page is first loaded, the messages div element should be hidden. Do that from the DOM ready handler.
	__5.  Save changes.
	__6.  Refresh the browser and test the form. Make sure that you get the effect shown in the screenshot earlier.
	__7.  Close all editors and browsers.

	Part 4 -  Review

	Lab 11 -  Form Event Handling
	Part 1 -  Attach onblur Event Handler
	__1.  Open form.html in an editor.
	__2.  In the DOM ready handler, add the lines shown in bold face.
	__3.  Save changes.
	__4.  In a browser enter the URL: http://localhost/lab/form.html
	__5.  Test by clicking on a text box and then clicking or tabbing away from it. Error messages will be displayed right away.

	Part 2 -  Attach onsubmit Handler
	__1.  Below the line
	__2.  Remove the onsubmit attribute for the form This will look like.
	__3.  Save changes.
	__4.  Refresh the browser. 
	__5.  Test by submitting a form with invalid input. It should not submit.
	__6.  Close all editors and browsers.

	Part 3 -  Review

	Lab 12 -  Basic Ajax
	Part 1 -  Get Started
	__1.  Copy these files from  <DOC_ROOT>\JavaScript\jquery to  <DOC_ROOT>/lab:
	__2.  Rename template.html as tabs.html
	__3.  Open tabs.html in your text editor.
	__4.  Below the line:
	__5.  Save changes.

	Part 2 -  Add Tab Event Handler
	__1.  Below the line:
	__2.  Save changes.

	Part 3 -  Test
	__1.  Open a browser and enter: http://localhost/lab/tabs.html
	__2.  Click News link.
	__3.  Similarly, click Event and Safety link. Make sure that the right content is being displayed.
	__4.  Refresh the page. The content will go blank. That is because, we do not select a tab by default when the page is loaded. We will fix that next.

	Part 4 -  Select the First Tab by Default
	__1.  Below the click() function, add a new line as shown below.
	__2.  Save changes.
	__3.  Refresh the browser. Now, the news content will be displayed by default.

	Part 5 -  Style Selected Tab
	__1.  Somewhere within the <head> section, add a <style> element as follows.
	__2.  In the onclick event handler function add the lines shown in boldface.
	__3.  Save changes.
	__4.  Refresh the browser. Make sure that the selected tab is highlighted.

	Part 6 -  Instantiate Another Widget
	__1.  Copy the entire <div class="tabbed"> element and all its children. Paste below it.
	__2.  Reorder the tabs (the <a> elements) for the newly copied <div>.
	__3.  Save changes.
	__4.  Refresh the page. 
	__5.  Change the line that selects a tab by default to:
	__6.  Save changes.
	__7.  Refresh the browser.
	__8.  Work with both tabbed sheet widgets. Make sure that each manages its own state (selected tab) separately.
	__9.  Close all editors and browsers.

	Part 7 -  Review

	Lab 13 -  The JavaScript Console and the console Object API 
	Part 1 -  Verify Files
	__1.  Open a Windows Explorer file browser window.
	__2.  Navigate to the <DOC_ROOT> folder.
	__3.  Verify that the following sub folder is present:

	Part 2 -  Using the console Object for Logging Messages  
	__1.  Using your text editor, open the <DOC_ROOT>\JavaScript\consoleAPI\consoleAPI.html file.
	__2.  Add the console.log ("In f1()"); line right after the function f1 () {  line.
	__3.  Add the console.log ("In f2()"); line right after the function f2 () {  line.
	__4.  Save the <DOC_ROOT>\JavaScript\consoleAPI\consoleAPI.html file.
	__5.  Open the Chrome browser and go to the following URL:
	__6.  Press Ctrl-Shift-J key combination in Chrome to open the JavaScript console at the bottom of the Chrome window.
	__7.  Click the 'Run!' button.
	__8.   Click any link to the right of the console.
	__9.  Switch back to the Console tab.
	__10.  Press Ctrl-l to clear the console.

	Part 3 -  Using the console.count() Command 
	__1.  Switch back to your text editor and modify the JavaScript code of consoleAPI.html as follows:
	__2.  Save the file.
	__3.  Refresh the http://localhost/JavaScript/consoleAPI/consoleAPI.html page.
	__4.  Click the 'Run!' button.
	__5.  Press Ctrl-l to clear the console.

	Part 4 -  Using the time () / timeEnd () Console Commands 
	__1.  Using your text editor, modify the JavaScript code of consoleAPI.html as follows: update the loop limit around the f2() function up to to 1,000,000 (1 million, no "," commas).
	__2.  Add the console.time ("T1");  line before the loop. 
	__3.  Add the console.timeEnd ("T1"); line after the loop. 
	__4.  Comment out the console.count("F2"); line in f2().
	__5.  Save the file.
	__6.  Refresh the http://localhost/JavaScript/consoleAPI/consoleAPI.html page.
	__7.  Click the 'Run!' button.
	__8.  Press Ctrl-l to clear the console.

	Part 5 -  Using the console.assert() Console Commands 
	__1.  Using your text editor, modify the JavaScript code of consoleAPI.html as follows
	__2.  Add the console.assert (i == 1000001, "The expected value is 1000000"); line right after the console.timeEnd ("T1");  line. 
	__3.  Add the console.timeEnd ("T1"); line after the loop. 
	__4.  Save the file.
	__5.  Refresh the http://localhost/JavaScript/consoleAPI/consoleAPI.html page.
	__6.  Click the 'Run!' button.
	__7.  Close all open browsers.
	__8.  Close your text editor.

	Part 6 -  Review

	Lab 14 -  Debugging JavaScript Programs 
	Part 1 -  Overview of the Program  
	__1.  Make sure you have the <DOC_ROOT>\JavaScript\misc folder, if not then copy the jasmine folder from the C:\LabFiles\misc folder.
	__2.  Open Windows Explorer and navigate to the <DOC_ROOT>\JavaScript\misc\ folder and check the presence of these files in the folder:
	__3.  Start Google Chrome browser and open a new Incognito window by pressing Ctrl-Shift-N
	__4.  In the new Incognito browser window that opens, navigate to: 
	__5.  Click the Process it! button. 
	__6.  Using a text editor of your choice (Notepad++, Sublime, etc.) , open the  <DOC_ROOT>\JavaScript\misc\debugging_MR.html file and review its content.

	Part 2 -  Using console.log() to Log Messages
	__1.  Switch back to Chrome and press the Ctrl- R key combination to refresh (reload) the page.
	__2.  Press Ctrl- Shift-J to open the JavaScript console (which is a rightmost tab on the DevTools toolbar that appears at the bottom of the Chrome window).
	__3.  Click the Process it! button on the HTML page. 
	__4.  Click any of the mapreduce.js  links on the right-hand side of the JavaScript console.
	__5.  Click inside the JavaScript and press Ctrl-L to clear the console.

	Part 3 -  Understanding the Program Logic with Breakpoints  
	__1.  In the DevTools toolbar, click the Sources tab.
	__2.  Press Ctrl-P and select debugging_MR.html  
	__3.  Load the mapreduce.js file by clicking it in the Navigator panel on the left-hand side of the Sources panel (it is just another way of loading the files in the debugger (middle) window).

	Part 4 -  Programmatic Access to the Active Debugging Context  
	__1.  Press Esc to attach the JavaScript console to the Sources panel (the focus should be in the Sources window when you hit Esc).
	The JavaScript console should open underneath the Sources panel. 
	__2.  Click anywhere in the JavaScript console to get focus and press Ctrl-L to clear it. 
	__3.  Remove all your breakpoints by right-clicking inside the Breakpoints section and selecting Remove all breakpoints in the context menu.
	__4.  Set the breakpoint on line 30 in debugging_MR.html
	__5.  Refresh the page in the browser.
	__6.  Click Process it!
	__7.  When the debugger is paused on line 30, press F10
	The instruction pointer progresses by one line and you should see the following screen:
	__8.  Switch to the JavaScript console and type in the following commands to change the truth, token to truth (with no comma).
	__9.  Press F8 to resume execution.
	__10.  Remove all breakpoints.

	Part 5 -  Using Breakpoints on JavaScript Event Listeners
	__1.  Expand Event Listener Breakpoints section of the Sources panel
	__2.  Expand the Mouse node
	__3.  Check the click listener event
	__4.  Click Process it! on the HTML page.
	__5.  Press F8 to resume and finish the program's run.
	__6.  Clear the click listener event checkbox.

	Part 6 -  The Optional Part 
	Part 7 -  Session clean-up
	__1.  Close all Chrome windows and the text editor. 

	Part 8 -  Review

	Lab 15 -  Exception Handling in JavaScript
	Part 1 -  Trying and Catching with Finally   
	__1.  Using a text editor of your choice (Notepad++, Sublime, etc.) , open the  <DOC_ROOT>\JavaScript\misc\try_and_catch.html file and review its content; keep the file open as we are going to edit it later on.
	__2.  Start Google Chrome browser and open a new Incognito window by pressing Ctrl-Shift-N
	__3.  In the new Incognito browser window that opens, navigate to http://localhost/JavaScript/misc/try_and_catch.html
	__4.  Press Ctrl- Shift-J to open the JavaScript console (which is a rightmost tab on the DevTools toolbar that appears at the bottom of the Chrome window).  We will be using the JavaScript console to view the output of our JavaScript program.   
	__5.  Click the Try and catch (with finally) button. 
	__6.  Switch back to your text editor open on the  <DOC_ROOT>\JavaScript\misc\try_and_catch.html file
	__7.  Locate the console.log ("Proceeding with the program flow in try_with_finally () ..."); line.
	__8.  Right above it, enter this code (which should go right after the catch {} block):
	__9.  Switch back to Chrome open on the http://localhost/JavaScript/misc/try_and_catch.html page; refresh the page (Ctrl-R).
	__10.  Click the Try and catch (with finally) button on the  page. 
	__11.  Switch back to your text editor and add the foo.bar; line in the try block below the console.log("In the try block ..."); line.  When hit during program execution, this line will generate a ReferenceError.
	__12.  Switch to Chrome, refresh the page and hit Try and catch (with finally)   
	__13.  Switch to your text editor.
	__14.  Replace the foo.bar line with throw "My own exception!";
	__15.  Run the program again in Chrome as we did above (don't forget to refresh the page!).
	__16.  Switch to your text editor.
	__17.  Replace the throw "My own exception!"; line with the throw new Error ("Now my new exception"); line.
	__18.  Run the program again in Chrome as we did above (don't forget to refresh the page!).

	Part 2 -  The Nested try blocks  
	__1.  In the Chrome browser, click on the Sources tab on the DevTools toolbar. 
	__2.  Press Ctrl-P and select the try_and_catch.html file to load it in the debugger window.
	__3.  Refresh the page (Ctrl-R).
	__4.  Set a breakpoint on the var tracer = 0; line in the nested_try function as shown in the screen-shot below ( Note: Your line numbering may differ as code updates you have made in the previous lab steps above might result in a different source code line numbering).
	__5.  Click the Nested try button on the page and trace code execution in the debugger window (press F10 to step through the code until the script run is complete.)
	__6.  Switch to the Console tab.

	Part 3 -  Finding out the Maximum Call Stack Size 
	__1.  Refresh the browser page (Ctrl-R).
	__2.   Switch to the Console tab (if you have not done so yet).
	__3.  Click the Go recursive button.
	__4.  Click the Sources tab.
	__5.  Review the recursion() function code.

	Part 4 -  Session clean-up
	__1.  Close all Chrome windows and the text editor. 

	Part 5 -  Review

	Lab 16 -  Testing JavaScript with Jasmine 
	Part 1 -  Setting Up the Testing Environment   
	__1.  Make sure you have the <DOC_ROOT>\JavaScript\jasmine folder, if not then copy the jasmine folder from the C:\LabFiles\JavaScript folder.
	__2.  Using a text editor of your choice (Notepad++, Sublime, etc.) , open the <DOC_ROOT>\JavaScript\jasmine\src\libToTest.js file and review its content: currently it contains only one function, returnTrue, which we are going to test to verify the set up of our testing environment.
	__3.  Using your text editor, open  <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js (you may open it in another instance of the text editor or in a new tab of the same editor instance); enter the following line right after console.log("  Unit Test # 1 running... ");
	__4.  Save the file.
	__5.  Using your text editor, open <DOC_ROOT>\JavaScript\jasmine\SpecRunner.html
	__6.  In the SpecRunner.html file, add  the <script type="text/javascript" src="src/libToTest.js"></script>  line right below  <!-- Include your source file(s) here... -->
	__7.  In the SpecRunner.html file, add the <script type="text/javascript" src="spec/Specs.js"></script> line right below  <!-- Include your spec file(s) here... --> 
	__8.  Save the file.
	__9.  Start Google Chrome browser and open a new Incognito window by pressing Ctrl-Shift-N
	__10.  Press Ctrl- Shift-J to open the JavaScript console (which is a rightmost tab on the DevTools toolbar that appears at the bottom of the Chrome window).  We will be using the JavaScript console to view the output of our JavaScript program.   
	__11.  Navigate to: 

	Part 2 -  Unit Testing JavaScript  
	__1.  Switch to your text editor open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js and replace the expect(returnTrue()).toBeTruthy(); line with the following code:
	__2.  Save the file.
	__3.  Switch to Chrome open on http://localhost/JavaScript/jasmine/SpecRunner.html
	__4.  Switch to your text editor, open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js and remove the .not. property in the expect(returnTrue()).not.toBe(false); assertion: 
	__5.  Save the file.
	__6.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html
	__7.  Fix the problem by reverting the last change you made.
	__8.  Switch to the editor instance open on the <DOC_ROOT>\JavaScript\jasmine\src\libToTest.js file and add the following two functions:
	__9.  Save the file.
	__10.  Switch to your text editor open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js 
	__11.  Make sure you fixed the failed test that generated the printstack (fix the problem by reverting the last change you made).
	__12.   Add the following specs between the first spec (the it function) and the closing braces of the describe unit test suite:
	__13.  Save the file.
	__14.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html and refresh the page (Ctrl-R)
	__15.  Switch to your text editor open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js and comment out the beforeEach function to suppress the The Unit Test Suite #1 is running … message
	__16.  Save the file.

	Part 3 -   Method Stubbing and Call Tracking with Spies 
	__1.  Switch to your text editor open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js
	__2.  Right after the closing parenthesis of the first describe function, add the following Unit Test Suite with two specs. 
	__3.  Save the file.
	__4.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html and refresh the page (Ctrl-R)
	__5.  Switch to your text editor open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js and update the spyOn call as follows: 
	__6.  Save the file.
	__7.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html and refresh the page (Ctrl-R)

	Part 4 -  Session clean-up
	__1.  Close all Chrome windows and text editors. 

	Part 5 -  Review

	Lab 17 -  JavaScript Performance Profiling 
	Part 1 -  Understanding the Code
	__1.  Using a text editor of your choice (Notepad++, Sublime, etc.) , open the <DOC_ROOT>\JavaScript\misc\MonteCarloSimulation-PI.html file and review its content to understand the logic. 

	Part 2 -  Using the 'use strict' Mode  
	__1.  Start Google Chrome browser and open a new Incognito window by pressing Ctrl-Shift-N
	__2.  Press Ctrl- Shift-J to open the JavaScript console (which is a rightmost tab on the DevTools toolbar that appears at the bottom of the Chrome window).   
	__3.  Navigate to http://localhost/JavaScript/misc/MonteCarloSimulation-PI.html
	__4.  Click the Calculate the PI number! button.
	__5.  Trace the problem by clicking the provided link MonteCarloSimulation-PI.html ... on the right-hand side.
	__6.  Fix it by adding var before x in the <DOC_ROOT>\JavaScript\misc\MonteCarloSimulation-PI.html file open in the text editor.
	__7.   Back in Chrome, refresh the page (Ctrl-R)
	__8.  Click the Calculate the PI number! button.

	Part 3 -  Profiling JavaScript Program  
	__1.  Switch to the Profiles tab in the DevTools toolbar.
	__2.  In Chrome, refresh the page (Ctrl-R)
	__3.  Click the Start button on the Profiles panel.
	__4.  Click the Calculate the PI number! button on the web page.
	__5.  Click the Stop button (which is the original Start button with the toggled caption) on the Profiles panel.
	__6.  Click the Profiles link just above CPU PROFILES section to go back to the Profiles panel.
	__7.  Select the Take Heap Snapshot radio button.
	__8.  Refresh the browser page (Ctrl-R)
	__9.  Click the Calculate the PI number! button.
	__10.  Click the Take Snapshot button on the Profiles panel.
	__11.  In the Profiles panel click the Summary drop-down and select Statistics   
	__12.  Switch the text editor open on the <DOC_ROOT>\JavaScript\misc\MonteCarloSimulation-PI.html file.
	__13.  Locate the var cycles = 100000; line and change the value to 200000
	__14.  Save the file.
	__15.  In Chrome, refresh the page (Ctrl-R)
	__16.  Click the Calculate the PI number! button.
	__17.  Click the Take Snapshot button on the Profiles panel.
	__18.  In the Profiles panel click the Summary drop-down and select Statistics   
	__19.  Click the Profiles link just above CPU PROFILES section to go back to the Profiles panel.
	__20.  Select the Collect JavaScript CPU Profile radio button.
	__21.  In Chrome, refresh the page (Ctrl-R)
	__22.  Click the Start button on the Profiles panel.
	__23.  Click the Calculate the PI number! button.
	__24.  Click the Stop button (which is the original Start button with the toggled caption) on the Profiles panel.
	__25.  Click on the Console tab of the DevTools toolbar. 

	Part 4 -  The Optional Part 
	__1.  Switch back to the text editor.
	__2.  In the function main(), comment out  generateRandomNumbers(cycles); call. 
	__3.  In the function calculatePI() function, do the following updates: comment out the calls to getRandomX() and getRandomY() calls and replace them with direct calls to Math.random():
	__4.  Save the file.
	__5.  Switch to Chrome open on http://localhost/JavaScript/misc/MonteCarloSimulation-PI.html 
	__6.  Perform the execution profile analysis the way we did it in the previous part.
	You should observe (the expected) radical drop in the memory footprint of your application and some increase in time spent in calculatePI().

	Part 5 -  Session clean-up
	__1.  Close all Chrome windows and the text editor. 

	Part 6 -  Review

	Lab 18 -  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.
	__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 19 -  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 http://localhost/labs/hello_angularjs.html
	__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.

	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.

	Part 4 -  Review

	Lab 20 -  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 21 -  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 22 -  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 23 -  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 24 -  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 25 -  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 26 -  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 27 -  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 28 -  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 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 29 -  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 30 -  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 31 -  Testing
	Part 1 -  Setting up the Environment
	__1.  Start the Web server if it has been stopped.

	Part 2 -  Unit Testing Scenario Explained
	__1.  Copy the C:\LabFiles\unit-test folder and paste it in the <DOC_ROOT>folder.
	__2.  Expand the folder structure and you will see the following structure:
	app - contains an HTML file you will run
	__3.  Make sure the nginx web server is running.
	__4.  Open Google Chrome browser and navigate to:
	__5.  Enter a phone number and add it. You should be able to add as many as you want for testing it.

	Part 3 -  Write Unit Test
	__1.  Open the C:\Software\nginx\html\unit-test\js\phoneApp.js file using a text editor and examine the PhoneController definition and phonesFactory service factory function.
	PhoneController uses a factory called phonesFactory to store and retrieve the phone numbers. When the createPhone() function runs, it uses the factory to put a phone number into localStorage and then clears the phone model. 
	__2.  Open C:\Software\nginx\html\unit-test\spec\phoneControllersSpec.js.
	Let's write the Spec runner HTML file.
	__3.   Open the spec file C:\Software\nginx\html\unit-test\PhoneRunner.html
	__4.  Add the following declaration above </head> to include the spec and other JS files.
	__5.  Save the file.
	__6.  Close all open files.
	__7.  Open Google Chrome browser and navigate to: 
	__8.  You should see that the test spec passed, as shown below:
	If you have time, you could write test specs for other components in the phoneApp.js.

	Part 4 -  Setting up Protractor
	__1.  Open a new command prompt and change the directory to C:\Software\Nodejs.5.4.1\.
	__2.  Make sure Node.js is installed by running the following command:
	__3.  If you get a Java Auto Updater window, click No.
	__4.  Enter the following command line to verify that the JDK is installed.
	__5.  Change to the C:\Software directory.
	__6.  Now create a new directory called C:\Software\protractor to install Protractor in:
	__7.  Change the directory to the newly created directory C:\Software\protractor.
	__8.  Enter the following command to install the protractor, make sure you have internet connection:
	__9.  After some seconds will finish downloading the package. Scroll up and find the following:
	__10.  Once you have installed Protractor verify the installation by entering the following command:
	__11.  To update Selenium Server, enter the following command:
	__12.  To start the Selenium Server, enter the following command:
	__13.  Allow access to the firewall if asked. 
	__14.  You will see the following console:
	__15.  Don't close this command prompt window! Leave this server running throughout the lab.

	Part 5 -  E2E Tests With Angular - Writing and Testing
	__1.  Open a new command line window or terminal window.
	__2.  Change the directory to C:\Software\protractor
	__3.  Create a new folder called tests for testing.
	__4.  Change the directory to C:\Software\protractor\tests
	__5.  Open a new text editor like Notepad ++ and enter the following code:
	The  describe  and  its  syntax is from the Jasmine framework.  'browser'  is a global created by Protractor, which is used for browser-level commands such as navigation with  browser.get.
	__6.  Save the file as spec.js into the C:\Software\protractor\tests directory.
	__7.  Now let's create the configuration file. Create a new text file and enter the following.
	__8.  Save as conf.js  into C:\Software\protractor\tests directory.
	__9.  Enter the following command to run the script:
	__10.  The test output should be :

	Part 6 -  E2E Tests With Angular – Testing the Input Box
	__1.  Copy the HTML file that is given to you from C:\LabFiles\SimpleE2ETest.html to the nginx server directory at C:\Software\nginx\html\unit-test\app.
	__2.  Open the  SimpleE2ETest.html file under C:\Software\nginx\html\unit-test\app and examine it.
	__3.  Open a new text editor and enter:
	__4.  Save it as SimpleSpec.js into the C:\Software\protractor\tests directory.
	__5.  Open a new text editor and enter:
	__6.  Save it as SimpleConf.js into C:\Software\protractor\tests directory.
	__7.  Close all open editors.
	__8.  Enter the following command to run the script:
	__9.  Close the web browser.
	__10.  Close the Command prompt use for testing the protractor script.
	__11.  Close the Command prompt where the webdriver-manager is running, this will stop the server.

	Part 7 -  Review




