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

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

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

Part 1 - Stop the Apache Web Server
Depending on your lab environment set up, you may already have an instance of the 
Apache web server running on your student machine as well.  We need to shut it down 
before we can start using the nginx web server which, by default, uses the same HTTP 
port 80 as Apache.  

__1. Open a browser and enter:
http://localhost/
__2. If you get a page like the one below, you machine already has Apache running on it; 
we need to stop it before we can start using nginx.

If you don't see this page, but rather the Welcome to nginx! page, then you are all set and 
you just need to review the subsequent lab parts.  Otherwise, proceed with the below 
steps.

__3. Right click the task bar and select Open Apache Monitor.
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__4. In the Open Apache Monitor window that opens, click Stop. 

__5. Enter the admin password (wasadmin), if required, and click Yes.
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The server will stop shortly.

__6. Right-click the task bar and select Open Apache Monitor again. 

__7. Make sure the Apache web server instance is shown as stopped (a circle with a red 
dot in the middle is shown next to the instance). 

__8. Close the window.

Now we can start the nginx web server.

Part 2 - Understanding nginx
__1. Using Windows Explorer, navigate to the C:\Software\nginx directory.

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

You should see the following folders:

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

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

Nginx serves web content from the C:\Software\nginx\html (<nginx home>/html) web 
folder.

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

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

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

Notice the 

<h1>Welcome to nginx!</h1>

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

__3. Close the file.

__4. Open the Command Prompt window and type in the following command at the 
prompt and press ENTER (execute the command): 
cd C:\Software\nginx 
This command will change directory to where the nginx web server resides (there is no 
"traditional" bin folder!).

__5. Start the nginx web server by executing the following command:
start nginx
This command will launch the nginx web server that starts listening on port 80 ready to 
service our browser requests. 

Note:

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

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

You should see the nginx welcome page.

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

__7. Close your browser browser.

__8. In  the Command Prompt window where you started the nginx web server, type in 
the following command at the prompt and press ENTER: 
nginx -s stop 
This command will stop the web server.

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

Part 3 - Preparing the Lab Folders 
__1. Using Windows Explorer, navigate to the C:\Software\nginx\html\ 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 
<nginx home>\html\js\ folder.  

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

Part 4 - Notepad++
The software bundled with this class includes Notepad++ (http://notepad-plus-plus.org/) 
located in the C:\Software\NotepadPlus\ folder that you can use for text editing your lab 
files.  Of course, you are free to use any other text editor of your choice and preference. 

Note:

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

This is the last step in this lab.

Part 5 - Review
In this lab, we reviewed the main nginx web server operations command-line and set up 
the web folders we are going to use in subsequent labs.
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Lab 2 - Testing JavaScript with Jasmine 
In this lab, you will learn how to use the Jasmine testing framework to test JavaScript 
code in manual mode (running Jasmine specs in your browser).

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.

Part 1 - Setting Up the Testing Environment   
Jasmine is self-contained framework which does not depend on DOM or any external 
JavaScript libraries for its functionality.

The needed for this lab files are located in the <DOC_ROOT>\JavaScript\jasmine 
folder; if the JavaScript folder is not there, copy it from the c:\LabFiles folder.   

Quickly review the contents of this folder and its sub-folders.

lib : Location of the Jasmine framework files

src : JavaScript files to be tested; libToTest.js, in our case

spec : Jasmine specs; contained, in our case, in the Specs.js file  

SpecRunner.html : the test runner page that contains the links to the specs

MIT.LICENSE : must be present in order to be legally permitted to use Jasmine

__1. 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.

__2. 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... ");
expect(returnTrue()).toBeTruthy();
In this statement we are going to assert that the return of the returnTrue() function (from 
the libToTest.js file) is true (is truthy).  

__3. Save the file.

Now we need to configure the test runner page to bind our test file (libToTest.js ) with the 
spec file (Specs.js).

__4. Using your text editor, open 
<DOC_ROOT>\JavaScript\jasmine\SpecRunner.html

__5. 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... -->
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__6. 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... --> 

After your updates, SpecRunner.html should have the following fragment:
  <!-- Include your source file(s) here... -->
 <script type="text/javascript" src="src/libToTest.js"></script>
 <!-- Include your spec file(s) here... -->
 <script type="text/javascript" src="spec/Specs.js"></script>
We are ready to verify our setup.

__7. Start Google Chrome browser and open a new Incognito window by pressing Ctrl-
Shift-N

We will use an Incognito session in order to perform our work in isolation from other 
Chrome sessions.

__8. 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.   

In text below, we will be referring to the JavaScript console as the "Console".  

__9. Navigate to http://localhost/JavaScript/jasmine/SpecRunner.html

The target HTML page should open in Chrome. 

Also, in the console, you will see the following output:

Copyright 2015 Web Age Solutions Inc. 9

EVALUATIO
N O

NLY



You can quickly trace the output back to code by clicking the source links on the right-
hand side of the Console.

OK, our environment has been verified for correctness of the setup and we are ready to 
start using it for testing our code. 

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:
expect(returnTrue()).not.toBe(false); 
This assertion is functionally equivalent to the original 
expect(returnTrue()).toBeTruthy(); statement.

__2. Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html

 and refresh the page (Ctrl-R)

Your test should pass as well.

__3. 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: 
expect(returnTrue()).toBe(false);
__4. Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html

 and refresh the page (Ctrl-R)

Now your test should fail with the following output on the SpecRunner.html page.
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Review the marked parts of the print stack and trace the reported error location in the 
Specs.js file (shown as 9:28 in the above printstack). 

__5. Fix the problem by reverting the last change you made.

__6. Switch to the editor instance open on the 
<DOC_ROOT>\JavaScript\jasmine\src\libToTest.js file and add the following two 
functions:

function principalPlusInterest(principal, interest){
    console.log ("The principalPlusInterest function entered ...");
    return principal * ( 1 + interest / 100);
}
function throwException(){
    console.log ("The throwException function entered ...");
    throw new Error ("User-defined exception thrown!");
}
__7. Save the file.

__8. Switch to your text editor open on 
<DOC_ROOT>\JavaScript\jasmine\spec\Specs.js 

__9. Make sure you fixed the failed test that generated the printstack (fix the problem by 
reverting the last change you made).

__10.  Add the following specs between the first spec (the it function) and the closing 
braces of the describe unit test suite:
    it("testing math (Unit Test #2)", function() {
      var principal = 1000; 
      var interest = 5.2;  // %
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      console.log("  Unit Test #2 running... ");
      expect(principalPlusInterest(principal, interest)).toEqual(1052);
    });
    
    it("tesing exceptions (Unit Test #3)", function() {
      console.log("  Unit Test #3 running... ");
      expect(function() {
        throwException();
      }).toThrowError("User-defined exception thrown!");
    });
Make sure the User-defined exception thrown! error message text is copied exactly as it 
is appears in the throwException() method in libToTest.js.  

__11. Save the file.

__12. Switch to Chrome open on 
http://localhost/JavaScript/jasmine/SpecRunner.html and refresh the page (Ctrl-R)

All your tests should pass.  If you have failed tests, troubleshoot and fix the problems. 

Note: You can run a specific spec by clicking the corresponding HTML link on the 
page.  

In the Console, you should see the following output:

As you can see, The Unit Test Suite #1 is running … message is printed before each 
spec (test). 

__13. 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

__14. Save the file.

Now, if you run the test suite again, the related messages in the Console will not show up.

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 
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Unit Test Suite with two specs. 
describe("Unit Test Suite #2", function() {
  var foo;
  beforeEach(function() {
    foo = {
      callee: function(value) {
        console.log ("Callee called with " + value);
      },
      caller: function (v){
        console.log ("Calling the callee with " + v);
        this.callee(v);
      }
    };
    spyOn(foo, 'callee');
    foo.caller(555);
  });
  it("check if the call has been made", function() {
    expect(foo.callee).toHaveBeenCalled();
  });
  it("check a call with parameter(s)", function() {
    expect(foo.callee).toHaveBeenCalledWith(555);
  });
});

Notice that the setup of the tests is done in the beforeEach function, where the caller 
function call is also recorded ( the foo.caller(555); line).

__3. Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html 
and refresh the page (Ctrl-R)

All your tests should pass.  If you have failed tests, troubleshoot and fix the problems. 

You should see the following output in the Console related to the Unit Test Suite #2:
Calling the callee with 555
Calling the callee with 555
At this point you don't see the result of actual invocation of the obj.calllee() function as 
you don't see the output of the console.log ("Callee called with " + value); statement 
inside obj.callee() function.

In case you need to track all stub calls to a method with actual method invocation, chain 
your spy with the .and.callThrough() method; here are the steps for that.

__4. Switch to your text editor open on 
<DOC_ROOT>\JavaScript\jasmine\spec\Specs.js and update the spyOn call as 
follows: 
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    spyOn(foo, 'callee').and.callThrough();
__5. Save the file.

__6. Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html 
and refresh the page (Ctrl-R)

All your tests should pass.  If you have failed tests, troubleshoot and fix the problems. 

You should see the following output in the Console related to the Unit Test Suite #2:
Calling the callee with 555
Callee called with 555
Calling the callee with 555
Callee called with 555
Now you can see output of the obj.calllee() function (shown in bold above). 

Part 4 - Session clean-up
We are almost done in this lab.

__1. Close all Chrome windows and text editors. 

This is the last step in this lab.

Part 5 - Review
In this lab, we learned how to use the Jasmine testing framework for regular unit testing 
in manual (in-browser) mode. 
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Lab 3 - JavaScript Performance Profiling 
In this lab, we will use a simulation program that uses the Monte-Carlo method to 
calculate the approximate value of the number π  (3.1415926 ….) for demonstrating some 
JavaScript performance profiling techniques.

Monte-Carlo Simulation (also referred to as the Monte-Carlo Method) is a computerized 
mathematical technique that uses a large number of randomly generated values to 
perform quantitative and probabilistic analysis of a model that supports the decision 
making process. 

The technique is used in a wide range of industries where it is impossible or impractical 
to use deterministic computational algorithms.

Calculation of the approximate value of the number π  is a canonical example that 
performs simulation based on the following geometrical  observation: 

• You draw a quarter of a circle in a unit square (the square having the side length 
of 1)  

• The surface area of the quarter of a circle with a radius of 1 is π / 4 

• The surface area of the unit square is 1(1x1)

• The ratio of the surface area of the quarter of a circle to that of the unit square is 
( π / 4 ) / 1 = π / 4 

So, if we multiply this ratio by 4, we get the value of π. 

Here is the picture that we use for the above algorithm (we use the grayed out square in 
the top right corner; the radius is equal to one: r = 1).

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.

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

Our algorithm calculates the approximate value of the ratio of the surface area of the 
quarter of a circle to that of the unit square by using a large number of random points 
with x and y coordinates uniformly distributed in the [0, 1] range.

Currently, the program logic is to generate random numbers using the 
generateRandomNumbers() function in advance of the actual Monte Carlo simulation in 
the calculatePI() function.  The pseudo-random numbers are obtained through the 
getRandomY() and getRandomX() functions.

The surface area of the quarter of a circle is determined by counting points with x and y 
coordinates that satisfy this formula: x2 + y2 < 1 (coded in the if ((Math.pow(x, 2) + 
Math.pow(y, 2)) < 1)  { circleDots++; } condition).

The surface area of the unit square (which we know equals 1 x 1 = 1 square units) is 
approximated by the total number of points generated during the simulation (cycles). 

So, the approximated value of π is calculated as follows:

4 x (Number of points with (xi,yi) coordinates satisfying the xi
2 + yi

2 < 1  / Number 
of all generated points), which is supported by the 4 * (circleDots / cycles) 
expression.

Part 2 - Using the 'use strict' Mode  
Before we start performance profiling, let's make sure we comply with some of the basic 
JavaScript style guidelines: the requirement of using the var keyword before variables 
(e.g. var x = 0;). 

__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).   

In text below, we will be referring to the JavaScript console as the "Console".  

__3. Navigate to http://localhost/JavaScript/misc/MonteCarloSimulation-PI.html

The target HTML page should open in Chrome; the page contains a single button on it 
(the page is quite minimalistic in design, indeed) . 

__4. Click the Calculate the PI number! button.
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You should see the following output in the Console.

__5. Trace the problem by clicking the provided link MonteCarloSimulation-PI.html ... 
on the right-hand side.

It should point your to the following line in code:

__6. Fix it by adding var before x in the 
<DOC_ROOT>\JavaScript\misc\MonteCarloSimulation-PI.html file open in the text 
editor.

You may also want to fix similar problems that you can see in code.  Note that JavaScript 
interpreter will not find all problems in the scope where the 'use strict' instruction applies 
(in our case, it is scoped to the calculatePI () function) until the instruction pointer hits 
the line where there is deviation from the strict coding policies.

__7.  Back in Chrome, refresh the page (Ctrl-R)

__8. Click the Calculate the PI number! button.

Hopefully, you don't see any of the following output in the Console:

Uncaught ReferenceError: y is not defined 

or

Uncaught ReferenceError: i is not defined

If you do, fix the problem(s) the way we did it with x.

After the fixes, you should see the regular output of the program in the Console which we 
are going to review in the next Lab part.

Part 3 - Profiling JavaScript Program  
As a result of your code fixes in the previous Lab part, your program should run 
successfully and print the following to the Console (your numbers may differ):
calculatePI took: 3.709ms 
The PI approximated value is:3.1388 
As you can see, the program is pretty fast (as recorded by the  console.time() /  
console.timeEnd(); timing instructions), but the approximation of the number π may not 
be that accurate.   We have got room for improvement as we currently only performed 
100,000 cycles (var cycles = 100000;).  The way we are going to improve the result is by 
increasing the number of cycles.  
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Note: The Math.random() function is not well suited for generating very long unique 
sequences of pseudo-random numbers; it also does not provide cryptographically secure 
random numbers (sequences of numbers can be predicted).  

If you plan to use random numbers in your project, check out the 
window.crypto.getRandomValues() method of the Web Crypto API (currently being in 
Working Draft status) 

But first, let's establish a base-line of the run-time profile of our application. 

__1. Switch to the Profiles tab in the DevTools toolbar.

Review the options available there.  We are going to use the Collect JavaScript CPU 
Profile and Take Heap Snapshot profiling types options on the Profiles panel.

__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.

The captured program execution profile will be reported (your output may differ). 
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In the first column, titled Self , you see the percentage of time spent in each parts of the 
JavaScript system during the capture phase.  The Total column aggregates the times as 
per the call stack. 

Note: In some other profilers, the Self is referred to as Exclusive time and Total is 
Inclusive.

Some of the functions may not listed in the output at all (e.g. getRandomX) as their time 
was negligible compared to other functions.

__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.

Wait a bit for the program to come to its "cool-down" state.

__10. Click the Take Snapshot button on the Profiles panel.

Wait for a couple of seconds (we need some time for the heap capture operation).

__11. In the Profiles panel click the Summary drop-down and select Statistics   

 

You should see that currently arrays make up almost half of the heap (your results may 
differ).
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Do the math for JS Arrays size: we have 100,000 elements in arrays randomNumbersX 
and randomNumbersY; elements are double precision numbers (8 bytes).   There are also 
system arrays and some overhead with array storage added to the mix.

__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.

Wait a bit for the program to come to its "cool-down" state.

__17. Click the Take Snapshot button on the Profiles panel.

Wait for a couple of seconds.

__18. In the Profiles panel click the Summary drop-down and select Statistics   

You should see an increase of the heap share taken by the JS Arrays category (your output 
may differ); try to do the math and see if it is in line with your expectations.
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__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.

The captured program execution profile will be reported (your output may differ). 

You will see increased time spent in generateRandomNumbers() and calcualatePI(). 

Now, getRandomX() or getRandomY() (or both) may be also reported as contributing in 
the overall runtime makeup of the program. 

__25. Click on the Console tab of the DevTools toolbar. 

See that now π approximation gets a bit more accurate.  The output captured while 
preparing this lab was as follows:
calculatePI took: 8.066ms 
The PI approximated value is:3.13994 

Part 4 - The Optional Part 
The original design of the application was based on the premise that it would be more 
efficient to generate random numbers before the actual calculation and stash them in 
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arrays so that they can be re-used in other algorithms.  As a result of this decision, our 
application is, in its present form, memory-intensive.

Now, let's say that re-use of those random numbers is no longer required, and you may 
want to re-think the design and decide to go with direct use of Math.random() functions.  

Let's do these changes and see their impact.

__1. Switch back to the text editor.

__2. In the function main(), comment out  generateRandomNumbers(cycles); call. 
   function main() {
    //  generateRandomNumbers(cycles);
      calculatePI(cycles);
   }
__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():
         x = Math.random(); //getRandomX();
         y = Math.random(); //getRandomY();
__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().

The overall time of the program may, actually,  get better as there is less time spent in 
pushing and popping values to and from the arrays.  Heap allocation requests also take 
time.  

There are some other ways to experiment with the program (if you are interested), but we 
need to wind up this lab.

Part 5 - Session clean-up
We are almost done in this lab.

__1. Close all Chrome windows and the text editor. 

This is the last step in this lab.

Part 6 - Review
In this lab, we practiced using Chrome's profiling tools and also saw how the 'use strict' 
directive can help improve code quality.
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	Part 2 -  Understanding nginx
	__1.  Using Windows Explorer, navigate to the C:\Software\nginx directory.
	__2.  Navigate to the C:\Software\nginx\html folder (the <DOC_ROOT>) and open the index.html file located there using NotePad ++. 
	__3.  Close the file.
	__4.  Open the Command Prompt window and type in the following command at the prompt and press ENTER (execute the command): 
	__5.  Start the nginx web server by executing the following command:
	__6.  Open Google Chrome browser and navigate to http://localhost
	__7.  Close your browser browser.
	__8.  In  the Command Prompt window where you started the nginx web server, type in the following command at the prompt and press ENTER: 

	Part 3 -  Preparing the Lab Folders 
	__1.  Using Windows Explorer, navigate to the C:\Software\nginx\html\ 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 <nginx home>\html\js\ folder.  

	Part 4 -  Notepad++
	Part 5 -  Review

	Lab 2 -  Testing JavaScript with Jasmine 
	Part 1 -  Setting Up the Testing Environment   
	__1.  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.
	__2.  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... ");
	__3.  Save the file.
	__4.  Using your text editor, open <DOC_ROOT>\JavaScript\jasmine\SpecRunner.html
	__5.  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... -->
	__6.  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... --> 
	__7.  Start Google Chrome browser and open a new Incognito window by pressing Ctrl-Shift-N
	__8.  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.   
	__9.  Navigate to http://localhost/JavaScript/jasmine/SpecRunner.html

	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.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html
	__3.  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: 
	__4.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html
	__5.  Fix the problem by reverting the last change you made.
	__6.  Switch to the editor instance open on the <DOC_ROOT>\JavaScript\jasmine\src\libToTest.js file and add the following two functions:
	__7.  Save the file.
	__8.  Switch to your text editor open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js 
	__9.  Make sure you fixed the failed test that generated the printstack (fix the problem by reverting the last change you made).
	__10.   Add the following specs between the first spec (the it function) and the closing braces of the describe unit test suite:
	__11.  Save the file.
	__12.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html and refresh the page (Ctrl-R)
	__13.  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
	__14.  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.  Switch to Chrome open on  http://localhost/JavaScript/jasmine/SpecRunner.html and refresh the page (Ctrl-R)
	__4.  Switch to your text editor open on <DOC_ROOT>\JavaScript\jasmine\spec\Specs.js and update the spyOn call as follows: 
	__5.  Save the file.
	__6.  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 3 -  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 4 -  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 C:\Software\nginx\html\labs directory.
	__2.  Open the Command Prompt window and type in the following command at the prompt and press ENTER: 
	__3.  Start the nginx web server by executing the following command:

	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 C:\Software\nginx\html\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.  Switch to the text editor and place the ng-show='name'  directive back at the p HTML element.
	__9.  Replace the {{name}} value with {{name2}}
	__10.  Save the file. 
	__11.  Switch to Chrome and refresh the browser view.
	__12.  Switch back to the text editor and revert the change from {{name2}} back to {{name}}
	__13.  Save and close the file.

	Part 4 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 

	Part 5 -  Review

	Lab 5 -  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 C:\Software\nginx\html\labs\ directory.
	__2.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER:  
	__3.  Start the nginx web server by executing the following command:

	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 C:\Software\nginx\html\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

	Part 4 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 

	Part 5 -  Review

	Lab 6 -  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 C:\Software\nginx\html\labs directory.
	__2.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__3.  Start the nginx web server by executing the following command:

	Part 2 -  The Basics Expressions
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/expressions.html
	__2.  Open the C:\Software\nginx\html\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:
	__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 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 

	Part 6 -  Review

	Lab 7 -  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 C:\Software\nginx\html\labs directory.
	__2.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__3.  Start the nginx web server by executing the following command:

	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.
	__3.  Open the C:\Software\nginx\html\labs\class_style_directives.html file in your text editor.

	Part 3 -  Adding a Style with the ng-style Directive
	__1.  In the C:\Software\nginx\html\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 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 
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	Lab 8 -  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 C:\Software\nginx\html\labs\ directory.
	__2.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__3.  Start the nginx web server by executing the following command:

	Part 2 -  Understanding the ng-repeat Directive 
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/TODO_list.html
	__2.  Open the C:\Software\nginx\html\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 in code:
	__8.  Insert the following code right below it:
	__9.  Locate this line in code:
	__10.  Replace 400px with 480px to allow for a wider page width.
	__11.  Locate the line in 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 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 
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	Lab 9 -  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 C:\Software\nginx\html\labs\ directory.
	__2.  Open the Command Prompt window and unless you are already in the C:\Software\nginx\ directory, type in the following command at the prompt and press ENTER: 
	__3.  Start the nginx web server by executing the following command:

	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 C:\Software\nginx\html\labs\form_inputs.html file in your text editor.

	Part 3 -  Adding Finer Control over Form Input Elements 
	__1.  In the C:\Software\nginx\html\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.  Swtich back to your text editor and in the C:\Software\nginx\html\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 "function ThisController($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.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 
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	Lab 10 -  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 C:\Software\nginx\html\labs\ directory.
	__2.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__3.  Start the nginx web server by executing the following command:

	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  C:\Software\nginx\html\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 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 
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	Lab 11 -  Using the $watch Function
	Part 1 -  Setting Up The Environment
	__1.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__2.  Start the nginx web server by executing the following command:

	Part 2 -  Understanding the $watch Function 
	Part 3 -  Working with the $watch Function 
	__1.  Open the C:\Software\nginx\html\labs\TODO_list.html file you worked on in the previous 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 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 
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	Lab 12 -  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 C:\Software\nginx\html\labs\ directory.
	__2.  Using Windows Explorer, create the data folder under the C:\Software\nginx\html\labs\ directory.
	__3.  Using Windows Explorer, copy the info.txt file located in the C:\LabFiles\ directory over to the C:\Software\nginx\html\labs\data\ directory you just created.
	__4.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__5.  Start the nginx web server by executing the following command:

	Part 2 -  Understanding the $http Simple Setup 
	__1.  Open the C:\Software\nginx\html\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 C:\Software\nginx\html\labs\simple_http.html file.

	Part 3 -  Adding Communication Error Handler  
	__1.  Locate the following line of code:
	__2.  Change the info.txt file name to infoNA.txt that does not exist on the server.  The updated line 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. 

	Part 4 -  Getting More Information about HTTP Responses  
	__1.  Switch back to your text editor and locate the following line 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 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 

	Part 6 -  Review

	Lab 13 -  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 C:\Software\nginx\html\labs\ directory.
	__2.  Using Windows Explorer, check if the C:\Software\nginx\html\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 C:\Software\nginx\html\labs\data\ directory.
	__4.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__5.  Start the nginx web server by executing the following command:

	Part 2 -  Getting Data from the Server, Take 1 
	__1.  Open the C:\Software\nginx\html\labs\data\assets.dat file in your text editor.
	__2.  Open the C:\Software\nginx\html\labs\http.html file in your text editor.
	__3.  Open Google Chrome browser and navigate to http://localhost/labs/http.html
	__4.  Click the Fetch Data from Server button.
	__5.  You should see the following page content:

	Part 3 -  Taking a Look at angular.js AJAX Code 
	__1.  In the the Chrome Developer Tools panel click the Network tab.
	__2.  Locate the assets.dat link. 
	__3.  Click the angular.js:8081 link (it is located in the Initiator column). 
	__4.  Click the 8084 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 C:\Software\nginx\html\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 8084 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 -  Cleaning Up
	__1.  Close all open files.
	__2.  Close Chrome browser.
	__3.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 

	Part 5 -  Review

	Lab 14 -  Custom Directives
	Part 1 -  Setting up the Environment
	__1.  Open the Command Prompt windows and unless you are already running the nginx server type in the following command at the prompt and press Enter:
	__2.  Start the  nginx web server by executing the following command:

	Part 2 -  Basic Directive
	__1.  Copy  C:\LabFiles\SimpleDirective.html to  C:\Software\nginx\html\labs directory.
	__2.  Open the C:\Software\nginx\html\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 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  C:\LabFiles\weather.html file to  C:\Software\nginx\html\labs directory.
	__2.  Open the C:\Software\nginx\html\labs\weather.html file using a text editor and just 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: 
	                template: '<div><h2>Weather for {{city}}</h2></div>',

	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 at the end of the previous part:
	__3.  Save the file.
	__4.  Open Google Chrome browser and navigate to:

	Part 7 -  Add Transclude option
	__1.  Change the code such that <h1> Today's Weather Forecast </h1>  within the <div> element:
	__2.  Replace the current template define in the directive with:
	__3.  Add the transclude attribute within the return code in the directive as shown in bold below:
	__4.  Save the file.
	__5.  Open Google Chrome browser and navigate to:

	Part 8 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In the Command Prompt where you started the nginx web server, enter in the following command:

	Part 9 -  Review

	Lab 15 -  Creating and Using Services
	Part 1 -  Setting Up The Environment
	__1.  Using Windows Explorer, copy the modules_and_DI.html file located in the  C:\LabFiles directory over to the C:\Software\nginx\html\labs directory.
	__2.  Open the Command Prompt window and unless you are already in the C:\Software\nginx directory, type in the following command at the prompt and press ENTER: 
	__3.  Start the nginx web server by executing the following command:

	Part 2 -  Understanding Modules and Dependency Injection 
	__1.  Open Google Chrome browser and navigate to http://localhost/labs/modules_and_DI.html
	__2.  Open the C:\Software\nginx\html\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 modules_and_DI.html file:
	__2.  Right above it, enter the following code:
	__3.  Locate the following line in the modules_and_DI.html file: 
	__4.  Right above it enter the following code in one line that establishes the boundaries of control of our new controller:
	__5.  Save and close the file.
	__6.  Switch to Chrome and refresh the browser view by pressing Ctrl-R
	__7.  Dismiss the alert message dialog that pops up by clicking OK.

	Part 5 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In  the Command Prompt window where you started the nginx web server, enter in the following command: 

	Part 6 -  Review

	Lab 16 -  Testing
	Part 1 -  Setting up the Environment
	Jasmine
	AngularJS
	Bootstrap
	__1.  Open the Command Prompt windows and unless you are already open in the C:\Software\nginx directory, type in the following command at the prompt and press Enter:
	__2.  Start the  nginx web server by executing the following command:

	Part 2 -  Unit Testing Scenario Explained
	__1.  Copy C:\LabFiles\unit-test folder and paste it in C:\Software\nginx\html folder.
	__2.  Expand the folder structure and you would see the following structure:
	
	app - HTML Markup file you can run
	__3.  Make sure 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.
	__6.  As you add the numbers, it should list those numbers in the list the phone number field.

	Part 3 -  Write Unit Test
	__1.  Open  C:\Software\nginx\html\unit-test\js\phoneApp.js  file using a text editor and understand the TodoController definition and phonesFactory service factory function.
	TodoController 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.  Open Google Chrome browser and navigate to: 
	__7.  You should see that the test spec is passed, as shown below:
	If you have time you could write test suites 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.
	__2.  Make sure NodeJS is installed by running the following command.
	__3.  If you get an Java Auto Updater window, click No.
	__4.  Enter the following command line to verify that 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:
	__9.  Change directory:
	__10.  Once you have installed Protractor verify the installation by entering the following command:
	__11.  To download selenium server, enter the following command:
	__12.  To start the selenium server, enter the following command:
	__13.  You will see the following console:
	__14.  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\protractror
	__3.  Create a new folder tests for testing.
	__4.  Change the directory to C:\Software\protractror\tests
	__5.  Open a new text editor and enter:
	The  describe  and  it  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 as spec.js into 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 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 go through it.
	__3.  Open a new text editor and enter:
	__4.  Save it as SimpleSpec.js into 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.  Enter the following command to run the script:

	Part 7 -  Cleaning Up
	__1.  Close Chrome browser.
	__2.  In the Command Prompt where you started the nginx web server, enter in the following command:
	__3.  Close all  command prompt windows.
	__4.  Close all editors.

	Part 8 -  Review




