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Lab 1 - ECMAScript 2015 Language Features
The ECMAScript 2015, or ES6 specifications represent quite a few changes to the 
language.  This lab will focus on some of those fundamental language features that might 
impact lots of different code using the standard.

The lab uses the Node.js 4 JavaScript runtime environment.  Although it is not required 
for ES6 code, it provides good support for ES6 and makes it easier to run code in the labs
without a web server and browser needed.  You can also run ES6 code in some of the 
most recent browser versions although the support varies.

Part 1 - Use New Variable Declarations

One of the big changes with ES6 are some new options to declare variables.  The 
keywords 'let' and 'const' can be used instead of the keyword 'var' and have slightly 
different behavior.

__1. Open the file 'C:\LabFiles\Language\let.js' in a text editor and examine the current 
code.  Currently there is a duplicate variable declaration for 'b' and the variable 'c' is 
accessed outside the block it is declared.

NotepadPlus may have been installed for you, verify if the 
C:\Software\NotepadPlus\notepad++.exe file exists and run this software as default editor
during the Labs.

__2. Leave the text editor open on the file but don't make any changes.

__3. Open a command prompt window.

__4. Use the following 'cd' command to switch directories to the 'C:\LabFiles\Language'
directory.

cd C:\LabFiles\Language

__5. Run the following command to execute the 'let.js' file.  Notice the output uses the 
value of the second declaration of the 'b' variable and the variable 'c' can be accessed.

node let.js

Copyright 2016 Web Age Solutions Inc. 3

EVALU
ATIO

N O
NLY



__6. Return to the text editor with the 'let.js' file open.

__7. Everywhere it is used, replace the keyword 'var' with the keyword 'let'.  All the 
statements should be similar to the following.

let a = 12;

Note: It is important that the first line of code places the code into "strict mode".  This 
version of the Node.js engine will currently not recognize the 'let' and 'const' keywords 
without this.

"use strict";

__8. Save the file after replacing all instances of 'var' with 'let'.

__9. Return to the command prompt and run the command to execute the code again.  
Notice that no numbers are printed out but an error is returned about the duplicate 
declaration of the 'b' variable.

node let.js

__10. Return to the editor on the file and remove the second line with the duplicate 
declaration of the 'b' variable.

  let b = 13; //accessible throughout function
  let b = 15; //duplicate

__11. Save the file.
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__12. Return to the command prompt and run the command to execute the code again.  
Notice that now some numbers are printed out but then an error is returned when the 'c' 
variable is attempted to be used outside the block it was declared in.

node let.js

__13. Return to the text editor and modify the code so the printout of the 'c' variable 
happens inside the scope it is declared.  Shown in bold below, this involves adding one 
line and removing another.

  if(true)
  {
    let c = 14; //accessible throughout function
    console.log(b);
    console.log(c);
  }

  console.log(c);
}

__14. Save the file.

__15. Return to the command prompt and run the command to execute the code again.  
Now the code should execute as expected with no errors.

node let.js
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__16. Return to the text editor and modify the code with the following bold statements. 
This will declare and modify a new 'b' variable within the scope of the 'if' block.

  if(true)
  {
    let b = 15;
    b = 25;
    let c = 14; //accessible throughout function
    console.log(b);
    console.log(c);
  }

  console.log(b);
}

__17. Save the file.

__18. Return to the command prompt and run the command to execute the code again.  
Now the code should print a different value of the 'b' variable within the block but return 
to the value of '13' once outside.  Notice there are no errors.

node let.js

__19. Close the 'let.js' file in the text editor.

__20. Open the file 'C:\LabFiles\Language\const.js' in a text editor and examine the 
current code.  Currently the value of the 'pi' variable is changed later in the code.

__21. Leave the text editor open on the file but don't make any changes.
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__22. Run the following command to execute the 'const.js' file.  Notice the output shows 
the value of the 'pi' variable is allowed to change.

node const.js

__23. Return to the text editor and modify the declaration of the 'pi' variable to use the 
'const' keyword instead of the 'var' keyword as shown below.

const pi = 3.141;
var r = 2;

__24. Save the file.

__25. Return to the command prompt and run the command to execute the code again.  
Notice the first calculation is performed and printed but an error occurs when the value of
'pi' is modified.

node const.js

__26. Return to the text editor and modify the second line of code that assigns the 'pi' 
variable to 5 by adding the 'const' keyword.  Rather than trying to modify the existing 
variable, this will attempt to redeclare it.

const pi = 5;
console.log(pi * r * r);

__27. Save the file.
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__28. Return to the command prompt and run the command to execute the code again.  
Notice this does not even perform the first calculation because it picks up the duplicate 
declaration right away.

node const.js

__29. Return to the text editor and modify the code so the second declaration of the 'pi' 
variable is within a new 'if' block as shown below.  Be careful the editor you use doesn't 
try to end the block too soon with an extra curly bracket.

if (true) {
  const pi = 5;
  console.log(pi * r * r);
}

__30. Save the file.

__31. Return to the command prompt and run the command to execute the code again.  
Notice that now both calculations are performed with different values of 'pi' because the 
second is declared within a unique scope.

node const.js

__32. Close the 'const.js' file in the text editor.

__33. Leave the command prompt open for the next section.
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Part 2 - Use Arrow Functions

One unique feature of ES6 is the new "arrow functions" which are anonymous, inline 
functions that simply declare what they would return given parameters.  In ES6 
references to these arrow functions would be stored in a variable and then called by using
that variable.

__1. Open the file 'C:\LabFiles\Language\arrow.js' in a text editor and examine the 
current code.  The current code is a simple "normal" function declaration.

__2. Leave the text editor open on the file but don't make any changes.

__3. Run the following command to execute the 'arrow.js' file.  Notice the output simply 
executes the function.

node arrow.js

__4. Return to the text editor and modify the code so the function is declared as an arrow 
function as shown below.  Notice the declaration is simpler as the 'function' and 'return' 
keywords are removed along with the set of curly brackets.

var sum = (x, y) => x + y;

__5. Save the file.

__6. Return to the command prompt and run the command to execute the code again.  
Nothing in the output will be different but the declaration in the code is simpler.

node arrow.js

__7. Return to the text editor and modify the code so the declaration of the arrow 
function has a body, several statements and a return value as shown below.

var sum = (x, y) => {
  x = x + 10;
  y = y + 10;
  return x + y; 
}
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__8. Save the file.

__9. Return to the command prompt and run the command to execute the code again.  
The output value should be slightly different.

node arrow.js

__10. Return to the text editor and add the following bold code to the end of the file.  
This will declare a second function that expects functions as parameters that can be called
within the function.  When the function is called, arrow functions are used to declare the 
functions passed as parameters.

console.log(sum(2, 900)); 

function sum2(p, q) {
  console.log(p() + q());
}

sum2(a => 20+10, b => 1+56);

__11. Save the file.

__12. Return to the command prompt and run the command to execute the code again.  
The output value should now have a second output value.

node arrow.js
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__13. Return to the text editor and add the following bold code to the end of the file.  
This will declare a constructor function and call two different function declarations when 
an object of this type is constructed.  Even though these appear to be the same function, 
because only one is an arrow function we will see how the keyword 'this' behaves 
differently.

sum2(a => 20+10, b => 1+56);

var age = 15;

function Person() {
  this.age = 34;

  setTimeout(function() {
    console.log(this.age);
  }, 1000);

  setTimeout(() => {
    console.log(this.age);
  }, 1000);
}

var p = new Person();

__14. Save the file.

__15. Return to the command prompt and run the command to execute the code again.  
Notice how in the first function, the one declared with the 'function' keyword, the 
variable 'this.age' was undefined.  Within the arrow function though, 'this.age' refers to 
the value of '34' set in the constructor function.

node arrow.js

__16. Close the 'arrow.js' file in the text editor.

__17. Leave the command prompt open for the next section.
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Part 3 - Use Template Literals

Template literals, declared with the "back tick" (`) and not single or double quotes, 
provide some options not available with regular string declarations.

__1. Open the file 'C:\LabFiles\Language\template.js' in a text editor and examine the 
current code.  The current code is a simple "normal" multi-line string and a few variable 
declarations.

__2. Leave the text editor open on the file but don't make any changes.

__3. Run the following command to execute the 'template.js' file.  Notice the output 
simply outputs the multi-line string.

node template.js

__4. Return to the text editor and modify the code to add the new lines in bold.  Be 
careful to use the "back tick" which is usually the key left of the number one key on a 
keyboard.

console.log("This was a\nway to do\nmulti-line strings");

console.log(`This is another
way to do
multi-line strings`);

var a = 25;

__5. Save the file.
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__6. Return to the command prompt and run the command to execute the code again.  
This will output a similar multi-line string.  Even though the output wasn't really 
different, the code to declare it is easier without using the special '\n' escape character in 
the middle of the string for the new lines.

node template.js

__7. Return to the text editor and modify the code to add the new lines in bold.  Be 
careful to use the "back tick" again and the correct syntax for the template expressions.

var topic = "ECMAScript 2015";

console.log(`The sum is ${a+b} according to ${topic}` );

__8. Save the file.

__9. Return to the command prompt and run the command to execute the code again.  
This will evaluate the expressions in the template literal and replace the '${ }' syntax with
the value of the expression.

node template.js
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__10. Return to the text editor and modify the code to add the new lines in bold.  Be 
careful to use the "back tick".  Also, the first new line below is split between two lines so 
it does not wrap oddly in the lab guide.  If you put this statement on one line, make sure 
there is a space after 'String.raw' before the template literal.

console.log(`The sum is ${a+b} according to ${topic}` );

var s = String.raw 
    `This will leave \n alone but the sum is still ${a+b}`;
console.log(s);

__11. Save the file.

__12. Return to the command prompt and run the command to execute the code again.  
This will evaluate the expressions in the template literal and replace the '${ }' syntax with
the value of the expression but leave the escape for the new line character (\n) alone 
because of the raw string.

node template.js

__13. Close the 'template.js' file in the text editor.

__14. Leave the command prompt open for the next section.

Part 4 - Use New Array Operators

There are a few new uses of the ellipsis (…) as an operator that simplifies working with 
array values.

__1. Open the file 'C:\LabFiles\Language\arrayOperators.js' in a text editor and 
examine the current code.  The current code declares a few functions that use pre-ES6 
techniques to work with values in an array.

__2. Leave the text editor open on the file but don't make any changes.
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__3. Run the following command to execute the 'arrayOperators.js' file.  Notice the 
output simply runs the two functions.  We will want the output to remain the same while 
simplifying the code somewhat.

node arrayOperators.js

__4. Return to the text editor and modify the code in the first section that calculates the 
'result' as shown in bold below.  The use of the "spread" operator to pass the elements of 
the array as separate parameters greatly simplifies the code.

var data = [3, 6];
var result = myFunction(...data);

console.log(result);

__5. Save the file.

__6. Return to the command prompt and run the command to execute the code again.  
This will actually return an error because the spread operator is not recognized by default.

node arrayOperators.js

__7. Execute the following command which adds the '--es_staging' command line option.

node --es_staging arrayOperators.js
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__8. Return to the text editor and modify the code in the second section as shown below.  
This removes the line of code with the complex treatment of extra arguments and in it's 
place uses a new method parameter that uses the "rest" operator.

// rest operator
function myFunction2(a, b, ...args)
{
  var args = Array.prototype.slice.call(arguments, myFunction2.length);

  console.log(args);
}

__9. Save the file.

__10. Return to the command prompt and run the command to execute the code again, 
remembering to use the command line option to enable the operator.  Again the output 
should be the same.

node --es_staging arrayOperators.js

__11. Close any extra text editor or command prompt windows.

Part 5 - Review

In this lab you saw some of the new features of the ECMAScript 2015 updates.  Many of 
these do not change the functionality of the code but provide for simpler programming.
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	Part 1 - Use New Variable Declarations
	__1. Open the file 'C:LabFilesLanguagelet.js' in a text editor and examine the current code. Currently there is a duplicate variable declaration for 'b' and the variable 'c' is accessed outside the block it is declared.
	__2. Leave the text editor open on the file but don't make any changes.
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	__4. Use the following 'cd' command to switch directories to the 'C:LabFilesLanguage' directory.
	__5. Run the following command to execute the 'let.js' file. Notice the output uses the value of the second declaration of the 'b' variable and the variable 'c' can be accessed.
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	__15. Return to the command prompt and run the command to execute the code again. Now the code should execute as expected with no errors.
	__16. Return to the text editor and modify the code with the following bold statements. This will declare and modify a new 'b' variable within the scope of the 'if' block.
	__17. Save the file.
	__18. Return to the command prompt and run the command to execute the code again. Now the code should print a different value of the 'b' variable within the block but return to the value of '13' once outside. Notice there are no errors.
	__19. Close the 'let.js' file in the text editor.
	__20. Open the file 'C:LabFilesLanguageconst.js' in a text editor and examine the current code. Currently the value of the 'pi' variable is changed later in the code.
	__21. Leave the text editor open on the file but don't make any changes.
	__22. Run the following command to execute the 'const.js' file. Notice the output shows the value of the 'pi' variable is allowed to change.
	__23. Return to the text editor and modify the declaration of the 'pi' variable to use the 'const' keyword instead of the 'var' keyword as shown below.
	__24. Save the file.
	__25. Return to the command prompt and run the command to execute the code again. Notice the first calculation is performed and printed but an error occurs when the value of 'pi' is modified.
	__26. Return to the text editor and modify the second line of code that assigns the 'pi' variable to 5 by adding the 'const' keyword. Rather than trying to modify the existing variable, this will attempt to redeclare it.
	__27. Save the file.
	__28. Return to the command prompt and run the command to execute the code again. Notice this does not even perform the first calculation because it picks up the duplicate declaration right away.
	__29. Return to the text editor and modify the code so the second declaration of the 'pi' variable is within a new 'if' block as shown below. Be careful the editor you use doesn't try to end the block too soon with an extra curly bracket.
	__30. Save the file.
	__31. Return to the command prompt and run the command to execute the code again. Notice that now both calculations are performed with different values of 'pi' because the second is declared within a unique scope.
	__32. Close the 'const.js' file in the text editor.
	__33. Leave the command prompt open for the next section.

	Part 2 - Use Arrow Functions
	__1. Open the file 'C:LabFilesLanguagearrow.js' in a text editor and examine the current code. The current code is a simple "normal" function declaration.
	__2. Leave the text editor open on the file but don't make any changes.
	__3. Run the following command to execute the 'arrow.js' file. Notice the output simply executes the function.
	__4. Return to the text editor and modify the code so the function is declared as an arrow function as shown below. Notice the declaration is simpler as the 'function' and 'return' keywords are removed along with the set of curly brackets.
	__5. Save the file.
	__6. Return to the command prompt and run the command to execute the code again. Nothing in the output will be different but the declaration in the code is simpler.
	__7. Return to the text editor and modify the code so the declaration of the arrow function has a body, several statements and a return value as shown below.
	__8. Save the file.
	__9. Return to the command prompt and run the command to execute the code again. The output value should be slightly different.
	__10. Return to the text editor and add the following bold code to the end of the file. This will declare a second function that expects functions as parameters that can be called within the function. When the function is called, arrow functions are used to declare the functions passed as parameters.
	__11. Save the file.
	__12. Return to the command prompt and run the command to execute the code again. The output value should now have a second output value.
	__13. Return to the text editor and add the following bold code to the end of the file. This will declare a constructor function and call two different function declarations when an object of this type is constructed. Even though these appear to be the same function, because only one is an arrow function we will see how the keyword 'this' behaves differently.
	__14. Save the file.
	__15. Return to the command prompt and run the command to execute the code again. Notice how in the first function, the one declared with the 'function' keyword, the variable 'this.age' was undefined. Within the arrow function though, 'this.age' refers to the value of '34' set in the constructor function.
	__16. Close the 'arrow.js' file in the text editor.
	__17. Leave the command prompt open for the next section.

	Part 3 - Use Template Literals
	__1. Open the file 'C:LabFilesLanguagetemplate.js' in a text editor and examine the current code. The current code is a simple "normal" multi-line string and a few variable declarations.
	__2. Leave the text editor open on the file but don't make any changes.
	__3. Run the following command to execute the 'template.js' file. Notice the output simply outputs the multi-line string.
	__4. Return to the text editor and modify the code to add the new lines in bold. Be careful to use the "back tick" which is usually the key left of the number one key on a keyboard.
	__5. Save the file.
	__6. Return to the command prompt and run the command to execute the code again. This will output a similar multi-line string. Even though the output wasn't really different, the code to declare it is easier without using the special 'n' escape character in the middle of the string for the new lines.
	__7. Return to the text editor and modify the code to add the new lines in bold. Be careful to use the "back tick" again and the correct syntax for the template expressions.
	__8. Save the file.
	__9. Return to the command prompt and run the command to execute the code again. This will evaluate the expressions in the template literal and replace the '${ }' syntax with the value of the expression.
	__10. Return to the text editor and modify the code to add the new lines in bold. Be careful to use the "back tick". Also, the first new line below is split between two lines so it does not wrap oddly in the lab guide. If you put this statement on one line, make sure there is a space after 'String.raw' before the template literal.
	__11. Save the file.
	__12. Return to the command prompt and run the command to execute the code again. This will evaluate the expressions in the template literal and replace the '${ }' syntax with the value of the expression but leave the escape for the new line character (n) alone because of the raw string.
	__13. Close the 'template.js' file in the text editor.
	__14. Leave the command prompt open for the next section.

	Part 4 - Use New Array Operators
	__1. Open the file 'C:LabFilesLanguagearrayOperators.js' in a text editor and examine the current code. The current code declares a few functions that use pre-ES6 techniques to work with values in an array.
	__2. Leave the text editor open on the file but don't make any changes.
	__3. Run the following command to execute the 'arrayOperators.js' file. Notice the output simply runs the two functions. We will want the output to remain the same while simplifying the code somewhat.
	__4. Return to the text editor and modify the code in the first section that calculates the 'result' as shown in bold below. The use of the "spread" operator to pass the elements of the array as separate parameters greatly simplifies the code.
	__5. Save the file.
	__6. Return to the command prompt and run the command to execute the code again. This will actually return an error because the spread operator is not recognized by default.
	__7. Execute the following command which adds the '--es_staging' command line option.
	__8. Return to the text editor and modify the code in the second section as shown below. This removes the line of code with the complex treatment of extra arguments and in it's place uses a new method parameter that uses the "rest" operator.
	__9. Save the file.
	__10. Return to the command prompt and run the command to execute the code again, remembering to use the command line option to enable the operator. Again the output should be the same.
	__11. Close any extra text editor or command prompt windows.

	Part 5 - Review

	Lab 2 - Iteration Features
	Part 1 - Use Symbol Features
	__1. Open the file 'C:LabFilesIterationsymbol.js' in a text editor and examine the current code. Currently notice there are two variables, p1 and p2, that both have the same string so when they are used as property key names in the object one property will overwrite the other.
	__2. Leave the text editor open on the file but don't make any changes.
	__3. Open a command prompt window.
	__4. Use the following 'cd' command to switch directories to the 'C:LabFilesIteration' directory.
	__5. Run the following command to execute the 'symbol.js' file. Notice in the output that only the second value is output and that the object only has a single property. This is because of the collision between the property names used.
	__6. Return to the text editor with the 'symbol.js' file open.
	__7. Modify the initialization of the p1 and p2 variables as shown in bold below so they will refer to a Symbol primitive with the same string for a description. Make sure to properly balance the parenthesis before and after the string description. Also make sure your text editor doesn't automatically add a closing parenthesis and close the parameters to the Symbol function too early.
	__8. Save the file.
	__9. Return to the command prompt and run the command to execute the code again. Notice that now value 1 was printed out because it was not overwritten by the second property set. Also notice there are now no properties with a "normal" string name but there are two properties that have a Symbol for a property name key.
	__10. Return to the text editor with the 'symbol.js' file open.
	__11. Modify the initialization of the p1 and p2 variables again so they now use the 'Symbol.for' function to create a Symbol. This will access the "Symbol registry" for the description given as the function parameter.
	__12. Save the file.
	__13. Return to the command prompt and run the command to execute the code again. Notice that now we are back to similar behavior before where the only property stores value 2 even when we are trying to print out value 1. Also notice there is only a single property keyed by the Symbol.
	__14. Close the 'symbol.js' file in the text editor.
	__15. Leave the command prompt open for the next section.

	Part 2 - Iteration Protocols and Loops
	__1. Open the file 'C:LabFilesIterationiteration.js' in a text editor and examine the current code. The current code just sets up some variables for arrays. It also creates an 'iterator' variable that references the iterator of an array obtained with the new 'Symbol.iterator' built-in Symbol added with ES6.
	__2. In the text editor, add the following code in bold to iterate over the array.
	__3. Save the file.
	__4. Run the following command to execute the 'iteration.js' file. You should get the output of each element of the array printed on a separate line.
	__5. Return to the text editor with the 'iteration.js' file open and modify the code to add use of the 'for..of' loop. This is simpler than manual iteration over the array.
	__6. Save the file.
	__7. Return to the command prompt and run the command to execute the code again. Notice the output is the same but it is created by much simpler code.
	__8. Return to the text editor with the 'iteration.js' file open. Examine the code for the 'custom_collection' variable. This is a collection we want to iterate over but does not currently support iteration because it lacks an implementation of the 'Symbol.iterator' function.
	__9. In the editor remove the lines that comment out the 'for..of' loop as shown in bold below. You shouldn't need to add any code, just delete these two lines so the loop is active and not commented out.
	__10. Save the file.
	__11. Return to the command prompt and run the command to execute the code again. You should see an error returned because the custom collection doesn't provide an iterator definition.
	__12. Return to the text editor and add the following code to add a function as the 'Symbol.iterator' property that will return an iterator for the collection. Be very careful that the curly brackets are balanced and the correct commas are present, especially if the text editor attempts to insert some of these automatically. Also note that the 'next' function of the iterator implementation uses a tertiary operator to return a different object depending if it is the last element of the collection or not. This is a single return statement that wraps on three lines below to make it easier to see the statement.
	__13. Save the file.
	__14. Return to the command prompt and run the command to execute the code again. You should see the elements of the custom collection being properly printed out.
	__15. Return to the text editor with the 'iteration.js' file open.
	__16. In the editor remove the lines that comment out the use of the spread operator as shown in bold below. You shouldn't need to add any code, just delete these two lines so the last section is active and not commented out.
	__17. Save the file.
	__18. Return to the command prompt and run the command to execute the code again adding the '--es_staging' command option to activate the use of the spread operator. You should see the elements of the custom collection being properly printed out as part of the second array that was created.
	__19. Close the 'iteration.js' file in the text editor.
	__20. Leave the command prompt open for the next section.

	Part 3 - Generator Functions
	__1. Open the file 'C:LabFilesIterationgenerator.js' in a text editor and examine the current code. The current code simply has an empty implementation of a generator function, a variable that executes the function to return an iterable object, then uses a loop to iterate over the values. If the code were executed right now though nothing would happen as no values are yielded by the generator function.
	__2. In the text editor, add the following code in bold to yield values from the generator function.
	__3. Save the file.
	__4. Run the following command to execute the 'generator.js' file. You should see each of the values yielded from the generator function.
	__5. Return to the text editor with the 'generator.js' file open.
	__6. In the editor add the code in bold below to declare and use a second generator function. This generator function is declared to initialize and use variables in the 'yield' expressions. There are also values passed in to the 'next' function calls. This is done to demonstrate how this code will behave.
	__7. Save the file.
	__8. Return to the command prompt and run the command to execute the code again. Note that the declaration of the 'a', 'b', and 'c' variables in the generator function are ignored and the value that the 'yield a' and similar expressions return is actually the value passed in to the 'next' function.
	__9. Return to the text editor with the 'generator.js' file open.
	__10. In the editor modify the calls to the 'next' function so that the third call to the 'next' function does NOT pass in a value. This had passed in a value of '11' before.
	__11. Save the file.
	__12. Return to the command prompt and run the command to execute the code again. Note that the third value output is a 'NaN' value. This is because when the second yield expression is executed, the value of 'yield a + 1' is returned but the declaration and initialization of the 'b' variable is NOT YET PERFORMED! The generator function is "paused" after the execution of the 'yield a + 1' expression. So when the third call to the 'next' function does not pass in a value for the yield expression, it attempts to use the 'b' variable, which is not initialized, and gets the 'NaN' value for the result.
	__13. Return to the text editor with the 'generator.js' file open.
	__14. In the editor modify the code of the second generator function to modify the 'b' variable AFTER the line that had declared it and tried to initialize it. This will just use the value of 'a' without a 'yield' expression involved.
	__15. Save the file.
	__16. Return to the command prompt and run the command to execute the code again. Note that now the third value output is a value of '21'. This is because when the 'next(5)' code was called, it modified the value of 'a' to 5 in the 'yield a' expression. Then 'b' is set to equal 'a + 14' which is 19. The third yield expression returns 'b + 2' for a value of 21.
	__17. Close any extra text editor or command prompt windows.
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	Lab 3 - Work With New APIs
	Part 1 - Use New Array Features
	__1. Open the file 'C:LabFilesAPIarray.js' in a text editor and examine the current code. The current code just sets up some a variable with a normal array.
	__2. In the text editor, add the following code in bold to find some items in the array. Note the use of an ES6 arrow function for the test of what is being searched for.
	__3. Save the file.
	__4. Open a command prompt window.
	__5. Use the following 'cd' command to switch directories to the 'C:LabFilesAPI' directory.
	__6. Run the following command to execute the 'array.js' file. You should get the following value and index output.
	__7. Return to the text editor with the 'array.js' file open and modify the code to add the use of the 'fill' function.
	__8. Save the file.
	__9. Return to the command prompt and run the command to execute the code again. Notice that 2 of the elements are now a '7' from the 'fill' function but notice the 4th element (with index 3) was not modified even though a '3' was the value of the parameter of the "ending index".
	__10. Return to the text editor with the 'array.js' file open and modify the code to add a second array created with the 'Array.from' function. Notice the second parameter is an arrow function that will convert each character in the iterable String into an integer stored in the array.
	__11. Save the file.
	__12. Return to the command prompt and run the command to execute the code again. Notice that the array has four elements and none of them have the single quotes (') that would indicate they are characters since they were converted to integers with the creation of the array.
	__13. Return to the text editor with the 'array.js' file open and modify the code to add two new arrays created in different ways and the code to print out various properties of the arrays. This will show how the 'Array.of' function creates an array with a single element instead of an empty array with several positions.
	__14. Save the file.
	__15. Return to the command prompt and run the command to execute the code again. Notice how the first array, the one created without the 'Array.of' function, has an empty (undefined) element at index zero and a length of 2 while the other array has a length of 1 and actually contains the value of '2' as the element at index zero.
	__16. Close the 'array.js' file in the text editor.
	__17. Leave the command prompt open for the next section.

	Part 2 - Use Number and Math Features
	__1. Open the file 'C:LabFilesAPInumber.js' in a text editor and examine the current code. The current code just sets up some variables that will be used later.
	__2. In the text editor, add the following code in bold to call the 'Number.isInteger' function.
	__3. Save the file.
	__4. Run the following command to execute the 'number.js' file. You should see that one number is reported as an integer while the other is not.
	__5. Return to the text editor with the 'number.js' file open and modify the code to add several log messages using the 'Number.isNaN' function and the global 'isNaN' function using the various variables already defined. This will compare the behavior of the new 'Number.isNaN' function to the global function.
	__6. Save the file.
	__7. Return to the command prompt and run the command to execute the code again. Notice how the 'Number.isNaN' function only returns true if the value is actually the literal 'NaN' value and is not as forgiving as the global 'isNaN' function which returns 'true' more often.
	__8. Return to the text editor with the 'number.js' file open and define and use a custom function that will explore the use of the 'Number.EPSILON' property to account for rounding errors.
	__9. Save the file.
	__10. Return to the command prompt and run the command to execute the code again. Notice how the comparisons using the custom function and the 'Number.EPSILON' property are able to ignore the rounding errors in the calculation and properly identify that the expressions are equal within that margin of error.
	__11. Return to the text editor with the 'number.js' file open and add code to show the use of the 'Math.sign' function.
	__12. Save the file.
	__13. Return to the command prompt and run the command to execute the code again. The sign of the first two is reported as expected and the "sign" of zero is zero.
	__14. Return to the text editor with the 'number.js' file open and add code to show the use of the 'Math.log' functions. Notice how the base used in the log function is part of the function name (log 2 and log10).
	__15. Save the file.
	__16. Return to the command prompt and run the command to execute the code again. You should get the expected results of the log functions.
	__17. Close the 'number.js' file in the text editor.
	__18. Leave the command prompt open for the next section.

	Part 3 - Use New Collection Features
	__1. Open the file 'C:LabFilesAPIcollection.js' in a text editor and examine the current code. The current code just established strict mode and has a few comments and a log message.
	__2. In the text editor, add the following code in bold to create a Set from an initial iterable object, add a new element to it, and test for the presence of expected elements and size.
	__3. Save the file.
	__4. Run the following command to execute the 'collection.js' file adding the '‑‑es_staging' command option which will be required later. You should see that the element '12' is part of the Set and that there are 6 elements because duplicates were removed.
	__5. Return to the text editor with the 'collection.js' file open and modify the code to add lines to remove some elements, seeing the content of the Set before and after removal. This uses the ES6 "spread" operator to easily show all elements of the Set.
	__6. Save the file.
	__7. Return to the command prompt and run the command to execute the code again. Notice the last line is blank because there were no contents of the Set after having been cleared. Also note that this confirms there were no duplicate entries added for the 'l' and '!' characters in the original set.
	__8. Return to the text editor with the 'collection.js' file open and modify the code to add lines to declare and work with a Map object.
	__9. Save the file.
	__10. Return to the command prompt and run the command to execute the code again. This verifies there is an element associated with the key "2" and the object 'o'.
	__11. Return to the text editor with the 'collection.js' file open and modify the code to output the content of the entire Map, the keys of the Map, and the values of the Map.
	__12. Save the file.
	__13. Return to the command prompt and run the command to execute the code again. In particular notice how on the first new line of output there are a set of square brackets around each entry that is in the Map. Also note how the first element in the set of keys is an object (with curly brackets) with a property 'n' with a value of '1'. The object itself is the key.
	__14. Return to the text editor with the 'collection.js' file open and modify the code to add lines to remove elements from the Map and output the content of the Map.
	__15. Save the file.
	__16. Return to the command prompt and run the command to execute the code again. The first new line of output shows how the Map has only the one element left after the element with key "2" is removed.
	__17. Return to the text editor with the 'collection.js' file open and add some code to initialize the 'map' variable again with a new Map object that is created from the iterable object passed into the constructor. This is opposed to before where an empty Map was created and then added to.
	__18. Save the file.
	__19. Return to the command prompt and run the command to execute the code again. You should see the entries in the Map which match what was passed in to the constructor.
	__20. Close any extra text editor or command prompt windows.
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	Lab 4 - Use Classes
	Part 1 - Use New Class Definition
	__1. Open the file 'C:LabFilesClassesclass.js' in a text editor and examine the current code. Currently there is a definition of a 'Person' object constructor function and a few other functions that expand the Person definition. There is also some code that creates an instance of a Person object and uses it.
	__2. Leave the text editor open on the file but don't make any changes.
	__3. Open a command prompt window.
	__4. Use the following 'cd' command to switch directories to the 'C:LabFilesClasses' directory.
	__5. Run the following command to execute the 'class.js' file. Notice the output uses the value of the second declaration of the 'b' variable and the variable 'c' can be accessed.
	__6. Return to the text editor with the 'class.js' file open.
	__7. At the top of the code, begin a block comment before the definition of the Person constructor function. Make sure it is after the "use strict" directive though.
	__8. Find the declaration of the 'Person.findName' function and end the block comment after this function. Make sure it ends after the closing curly bracket of the function.
	__9. Below the "Define class here" comment but above the code that use the 'Person' object, add the following bold code to define a 'Person' class with a constructor and two functions.
	__10. Save the file.
	__11. Return to the command prompt and run the command to execute the code again. You should get the same output.
	__12. Leave the command prompt and text editor open for the next section.

	Part 2 - Define Accessor Properties
	__1. Back in the text editor on the 'class.js' file, modify the constructor as shown below by adding an underscore so that it is 'this._name' that is being set.
	__2. At the bottom of the class declaration, and within the closing curly bracket of the class, add the following bold code. This will add a "get" accessor method to the class.
	__3. Save the file.
	__4. Return to the command prompt and run the command to execute the code again. Some of the code should execute but when the name property is attempted to be modified there should be an error.
	__5. Return to the text editor with the 'class.js' file open.
	__6. At the bottom of the class declaration, and within the closing curly bracket of the class, add the following bold code. This will add a "set" accessor method to the class so that the name property can be modified also.
	__7. Save the file.
	__8. Return to the command prompt and run the command to execute the code again. The code should execute without error and you can see the log messages where the accessor methods were called.
	__9. Leave the command prompt and text editor open for the next section.

	Part 3 - Extend a Class
	__1. Back in the text editor on the 'class.js' file, add the following new code for a new 'Student' class declaration that extends from 'Person'. Make sure this is done outside of the other class declaration but before the code that uses the objects at the bottom.
	__2. At the bottom of the code, add some new lines that will create an instance of the new 'Student' class and call a method on it.
	__3. Save the file.
	__4. Return to the command prompt and run the command to execute the code again. You should see two new lines output at the end, both of which are a result of calling the 'printProfile' method on the 'Student' object.
	__5. Close any extra text editor or command prompt windows.
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	Lab 5 - Use Promise API
	Part 1 - Define a Simple Promise
	__1. Open the file 'C:LabFilesPromisepromise.js' in a text editor and examine the current code. Currently it is just a few comments.
	__2. In the text editor, add the following code in bold to define a 'delay' function that will return a Promise.
	__3. In the text editor, add the following code in bold to use the 'delay' function.
	__4. Save the file.
	__5. Open a command prompt window.
	__6. Use the following 'cd' command to switch directories to the 'C:LabFilesAPI' directory.
	__7. Run the following command to execute the 'promise.js' file. You should get the following output after several seconds.
	__8. Return to the text editor with the 'promise.js' file open and modify the code to add a new 'timeout' function. Be careful as there are many curly brackets and parenthesis that must be correctly placed and balanced. This function will attempt to execute the promise passed in as a parameter and timeout with a rejection if it doesn't execute in time.
	__9. Add the following bold code to use the 'timeout' function. Again be careful with parenthesis as this is actually just one long statement with a call to 'then' and 'catch' chained together.
	__10. Save the file.
	__11. Return to the command prompt and run the command to execute the code again. The second line should be output because the code is configured to always timeout since the timeout is shorter.
	__12. Return to the text editor with the 'promise.js' file open and modify the code so the delay is now shorter than the timeout value.
	__13. Save the file.
	__14. Return to the command prompt and run the command to execute the code again. Now you should see "normal execution" output since the delay was less than the timeout.
	__15. Close the 'promise.js' file in the text editor.
	__16. Leave the command prompt open for the next section.

	Part 2 - Execute Promises Concurrently
	__1. Open the file 'C:LabFilesPromisegroups.js' in a text editor and examine the current code. Currently it is mostly just a few comments.
	__2. In the text editor, add the following code in bold to define two variables that reference promises. Notice one is set for a delay of 1 second and the other 10 seconds.
	__3. In the text editor, add the following code in bold to use the 'Promise.all' function. This function must be given an array of Promises objects.
	__4. Save the file.
	__5. Run the following command to execute the 'groups.js' file. It should be about ten seconds between the output of the first and second line as all promises are completed before "Done".
	__6. In the text editor, modify the code to call the 'Promise.race' function instead of 'Promise.all'.
	__7. Save the file.
	__8. Run the following command to execute the 'groups.js' file. You should see the same output but it should be very quick that the second line is printed out since the first promise only waits for one second and the 'race' function will return once any Promise is complete. You will likely have to wait several seconds for the second promise to complete before being returned to the command prompt but that will be well after "Done" is output.
	__9. Close the 'groups.js' file in the text editor.
	__10. Leave the command prompt open for the next section.

	Part 3 - Compare Promise to non-Promise Asynchronous Code
	__1. Open the file 'C:LabFilesPromisereadFile.js' in a text editor and examine the current code. This uses the 'fs' File System library of Node.js but most of the code is about what to do after a file is read. Notice in the non-Promise code that the "callback" functions must be passed as parameters as 'successCB' and 'errorCB' and need to be called from within the non-Promise function. Also note there must be two places to handle errors.
	__2. Leave the text editor open on the file but don't make any changes.
	__3. Run the following command to execute the 'readFile.js' file. There should be text read and output because it is not the function of the non-Promise code that is a problem but the way it must be coded.
	__4. Return to the text editor with the 'fileRead.js' file open and modify the code to add a Promise version of a function to read a file. Be careful to have the curly brackets and parenthesis correctly placed and balanced. Note that no "callbacks" need to be passed as parameters and the error handling is simpler.
	__5. Modify the code to add a statement to execute the Promise version of the function. Again be careful with parenthesis and curly brackets as this is actually just one long statement with a call to 'then' and 'catch' chained together.
	__6. Save the file.
	__7. Return to the command prompt and run the command to execute the code again. You should see the file contents printed out twice, once by each implementation style.
	__8. In the text editor, add the following code in bold to use the 'Promise.all' function. Note that there are two calls to the 'readFilePromise' function as the array of Promises is built and this line splits in the code below.
	__9. Save the file.
	__10. Return to the command prompt and run the command to execute the code again, this time adding another parameter for a second file to read. After the line indicating execution of the 'Promise.all' method, you should see the content of both files printed.
	__11. Close any extra text editor or command prompt windows.
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