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can also click the gray vertical bar (where the breakpoint is showing in Figure 3-12) to set a 
breakpoint.

FIGURE 3-12  Press F9 to set a breakpoint

Now that you have set a breakpoint, if you press F5 (Debug | Start Debugging) to run the 
test, you should hit the breakpoint. When you hit the breakpoint, the program pointer is dis-
played in yellow on that line. Now that you’re in break mode, you can examine the variables.

Examining variables
One of the easiest ways to examine variables when in break mode is just to use your mouse 
cursor to point to the variable. This causes a ToolTip to display with the variable information, 
as shown in Figure 3-13.

FIGURE 3-13  In break mode, pointing to a variable to get its information

In the figure, you can see that the diameter was pointed to, and the tooltip was displayed, 
showing its value of 18. If you point to slicesPerPizza, you see a tooltip displaying the value 
of 8.

Another way to explore the variables is to view the Locals window, which displays all 
variables that are in scope, including the special this variable, which is the current object. 
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Normally, when you are in break mode, you see the Locals window on the lower right of the 
Visual Studio window. If the Locals window is not visible and you are in break mode, you can 
display the Locals window by navigating to Debug | Windows | Locals. You should see the 
Locals window, as shown in Figure 3-14.

FIGURE 3-14  The Locals window displaying all variables that are in scope

As a program grows, the Locals window fills with variables that might not interest you, but 
you might see several variables you want to keep watching. In Figure 3-14, the Watch tab is 
in the lower-left corner. If you click this tab, you see the Watch window. This window enables 
you to add the variables that interest you. You can click the empty line, type the name of the 
variable, and press Enter, or, in the code window, you can highlight the variable (usually by 
double-clicking it) and drag and drop it into the Watch window. Figure 3-15 shows the use of 
the Watch window.

FIGURE 3-15  Using the Watch window to add the variables that interest you

Notice in Figure 3-15 that the radius is listed as undefined. This is because the program 
hasn’t reached the nested function where radius is declared and set.

Stepping through the code
Now that you’re in break mode, you can step through the code by pressing F11 (Debug | 

Step Into), F10 (Debug | Step Over), or Shift+F11 (Debug | Step Out). These options are also 
on the toolbar. The current line of code returns the area of the pizza slice if you press F10 
because stepping over means that you want to execute all the code in the current statement 
and then go back to break mode on the next statement. 

By pressing F11, you step into the areaOfPizza function. When you’re in the function, press 
F11 again to set the radius. You should be able to point to the radius to see that the value 
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was set to 9 and, in the Locals window, radius is displaying a value of 9. The color is red, which 
indicates that this value has changed since the last time you were in break mode.

If you swipe across 3.141592 * radius * radius and then right-click the selection, you can 
add Watch, which adds this expression to the Watch window. You can also add Parallel Watch, 
which, in a multithreaded application, displays the Watch expression with its value for each 
thread that has a value. Figure 3-16 shows the Parallel Watch window, which is visible after 
you add a parallel watch.

FIGURE 3-16  The Parallel Watch window showing the value of the expression for each thread that has a 
value

In Figure 3-16, the window is presented as a grid in which the first row contains the column 
headings and each additional row represents a thread with a value. Each expression that’s 
added will add another column to the grid.

When right-clicking the expression, you can Pin To Source, which pins a tooltip on the 
source window that shows the value of the expression, as shown in Figure 3-17. After pinning, 
you can drag the tooltip to anywhere in the code editor, and the value will be at that location 
until you click the X in the upper-left corner.

FIGURE 3-17  The Pin To Source option that pins a ToolTip to the code

You can click the chevron symbol (bottom symbol with double v) to add a comment to this 
expression, too.
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When you’re ready to run the application at full speed, you can press F5 (Debug | 
Continue).

Lesson summary
■■ TDD provides a great way to write code and learn about code.

■■ QUnit can be used to perform TDD with web applications.

■■ QUnit-Metro can be used to perform TDD with Windows 8 applications.

■■ NuGet is an open-source package management system for the .NET platform that 
simplifies the addition of third-party libraries into your code.

■■ When creating tests, always create a failing test first, and then add code to make the 
test pass.

■■ Always try to keep your JavaScript code separate from your HTML.

■■ For best performance, place the <script> elements at the bottom of the HTML docu-
ment, before the </body> tag.

■■ You can set a breakpoint in your JavaScript by clicking the statement and pressing F9 
(Debug | Toggle Breakpoint).

■■ You can step through code by pressing F11 (Debug | Step Into), F10 (Debug | Step 
Over), or Shift+F11 (Debug | Step Out).

Lesson review
Answer the following questions to test your knowledge of the information in this lesson. You 
can find the answers to these questions and explanations of why each answer choice is correct 
or incorrect in the “Answers” section at the end of this chapter.

1.	 You are creating a new Windows 8 application, and you want to set up TDD for your 
JavaScript code. Which testing framework will you use?

A.	 QUnit

B.	 QUnit-Metro

C.	 Microsoft Test

D.	 NUnit

2.	 What are the steps for TDD?

A.	 Write the passing test, write the code, run the test again to validate that it still 
passes.

B.	 Write the failing test, write the code, run the test again to validate that it passes.

C.	 Write the code, write the test to validate that it passes, run the test again to vali-
date that it still passes.

D.	 Write the passing test, write the code, break the code, run the test again to vali-
date that it fails.
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3.	 Where should your JavaScript code be placed?

A.	 In the <head> element of your HTML document.

B.	 Just before the </body> tag.

C.	 You should always place your JavaScript code in separate files, external to your 
HTML document.

D.	 Inside the <body> element, at the top.

Lesson 3: Working with objects

In this chapter, you’ve seen a lot of JavaScript basics, but some elements haven’t been dis-
cussed. You still need to know how to access existing objects and how to create and use an 
array, which is a special JavaScript object. You also need to know how to be notified when 
something changes on an object. Creating your own custom objects is covered in Chapter 6, 
"Essential JavaScript and jQuery."

This lesson explains arrays, the document object model (DOM), and how you can access 
the DOM by using JavaScript. The lesson goes on to describe event notifications, which 
enable you to subscribe to DOM events.

After this lesson, you will be able to:
■■ Create and modify an array of items.

■■ Navigate the DOM by using JavaScript.

■■ Subscribe to DOM events.

Estimated lesson time: 60 minutes

Working with arrays
An array is a collection object that has a sequence of items you can access and modify. The 
array is assigned to a variable, and you can access its items by using its indexer, which is 
square brackets ([ ]). Because the collection of items is in one variable, you can easily pass the 
array to a function. You can also loop through the items in the array as needed.

Creating and populating an array
There are three ways to create an array. It doesn’t matter which method you choose, although 
your choice typically will be based on the array implementation in the program:

■■ Inserting items with the indexer  The array is created by using the new keyword, 
which creates an instance of the Array object. After the array is created and assigned 
to a variable, items are added to the array by using the index number, which is zero-
based. For inserting new items, the index number must be the size of the array. 

Key 
Terms
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For example, after the array is created, its size is zero, so zero is used to insert the first 
item. Using this method, items can be added anywhere in the program. Note that if 
you use an index number that is higher than the quantity of items that currently exist, 
you add empty items to the array. For example, if you currently have only one item 
in the array but specify an index number of 2, you will add your item with an index 
number of 2, and an empty item will be added at index number 1. The following is an 
example of creating the array and adding items:

var pizzaParts = new Array(); 
pizzaParts[0] = 'pepperoni'; 
pizzaParts[1] = 'onion'; 
pizzaParts[2] = 'bacon';

■■ Condensed array  The array is created by using the new keyword, which creates an 
instance of the Array object, and all items are passed into the Array object’s construc-
tor. The condensed method is convenient, but you need to know all items at the time 
you create the array. The following is an example of creating the populated array:

var pizzaParts = new Array('pepperoni', 'onion', 'bacon');

■■ Literal array  The array is created by supplying the item list, enclosed in square 
brackets. This is very similar to the condensed array; it just requires less typing. The fol-
lowing is an example of the literal array:

var pizzaParts = ['pepperoni', 'onion', 'bacon'];

Accessing the array items
To access the items in the array, use the indexer. Remember that the array is zero-based, and 
if you try using a number that’s greater than the quantity of items in the array, a value of 
undefined is returned. The following example retrieves the onion:

var secondItem = pizzaParts[1];

Modifying the array items
You also use the indexer when you want to modify the items in the array. If you try using a 
number that’s greater than the quantity of items in the array, no exception is thrown. Instead, 
the item is added to the array, and the array size grows to the number you used plus one. The 
following example modifies the onion by setting its value to cheese:

pizzaParts[1] = 'cheese';

Understanding array properties
Each piece of data objects can hold is called a property. Some properties are read-only, 
whereas others are readable and writeable. The Array object has one property that you’ll use 
often, the length property. This property is read-only and returns the quantity of items in 
the array. For example, an array with two items returns 2. The length property is useful when 
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looping through the items in the array. The following example code demonstrates the length 
property:

for(var i=0; i < pizzaParts.length; i++){ 
   alert(pizzaParts[i]); 
}

Using array methods
Objects can have their own functions; each object function is called a method. The Array 
object has the following useful methods:

■■ concat  Joins two or more arrays and returns a new array with all the items, as shown 
in the following example:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var pizzaVegetableParts = ['pepper', 'onion']; 
var pizzaParts = pizzaMeatParts.concat(pizzaVegetableParts);

■■ indexOf  Locates the item in the array and returns its index, as shown in the following 
example, in which the baconIndex variable will be set to 2:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var baconIndex = pizzaMeatParts.indexOf('bacon');

■■ join  Creates a string from the items in the array. The items are comma-delimited by 
default, but you can pass an alternate separator. The following assigns a string contain-
ing ‘pepperoni, ham, bacon’ to the meatParts variable:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var meatParts = pizzaMeatParts.join();

■■ lastIndexOf  Searches from the end of the array for the last item in the array that 
meets the search criteria and returns its index, as shown in the following example, in 
which the lastHamIndex variable will be set to 3:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon', 'ham', 'prosciutto']; 
var lastHamIndex = pizzaMeatParts.lastIndexOf('ham');

■■ pop  Removes and returns the last element of the array. This reduces the length of 
the array by one. The following example assigns ‘bacon’ to the lastItem variable:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var lastItem = pizzaMeatParts.pop();

■■ push  Adds a new item to the end of an array and returns the new length, as shown 
in the following example, in which ‘prosciutto’ is added to the end of the array and 4 is 
assigned to the newLength variable:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var newLength = pizzaMeatParts.push('prosciutto');

Key 
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■■ reverse  Reverses the order of the items in an array and returns a reference (not 
a new array) to the reversed array, so the original array is modified. The following 
example reverses the order of the array:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon', 'prosciutto']; 
pizzaMeatParts.reverse();

■■ shift  Removes and returns the first item in the array. If no items are in the array, the 
return value is undefined. The following example removes ‘pepperoni’ from the array 
and assigns it to the firstItem variable:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var firstItem = pizzaMeatParts.shift();

■■ slice  Returns a new array that represents part of the existing array. The slice method 
has two parameters: start and end. The start parameter is the index of the first item to 
include in the result. The end parameter is the index of the item that you don’t want 
included in the result. In the following example, the mySlice variable will be assigned 
‘ham’ and ‘bacon’. Note that ‘meatball’ is not included in the result, and the original 
array is not changed:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon', 'meatball', 'prosciutto']; 
var mySlice = pizzaMeatParts.slice(1,3);

■■ sort  Sorts the items in an array and returns a reference to the array. The original 
array is modified. The following example sorts the array. After sorting, pizzaMeatParts 
will contain ‘bacon’, ’ham’, ’meatball’, ’pepperoni’, ’prosciutto’:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon', 'meatball', 'prosciutto']; 
pizzaMeatParts.sort();

■■ splice  Adds and removes items from an array and returns the removed items. The 
original array is modified to contain the result. The splice method’s first parameter is 
the starting index of where to start adding or deleting. The second parameter indi-
cates how many items to remove. If 0 is passed as the second parameter, no items are 
removed. If the second parameter is larger than the quantity of items available for 
removal, all items from the starting index to the end of the array are removed. After 
the first two parameters, you can specify as many items as you want to add. The fol-
lowing example removes ‘ham’ and ‘bacon’ from the original array and assigns ‘ham’ 
and ‘bacon’ to mySlice. In addition, ‘spam’ is inserted in pizzaMeatParts, which results 
in pizzaMeatParts containing ‘pepperoni’, ‘spam’, ‘meatball’, ‘prosciutto’:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon', 'meatball', 'prosciutto']; 
var mySlice = pizzaMeatParts.splice(1,2,'spam');

■■ toString  All objects have a toString method. For the Array object, toString creates a 
string from the items in the array. The items are comma-delimited, but if you want a 
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different delimiter, you can use the join method and specify an alternate separator. The 
following assigns a string containing ‘pepperoni,ham,bacon’ to the meatParts variable:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var meatParts = pizzaMeatParts.toString();

■■ unshift  Adds a new item to the beginning of an array and returns the new length, as 
shown in the following example, in which ‘prosciutto’ is added to the beginning of the 
array and 4 is assigned to the newLength variable:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var newLength = pizzaMeatParts.unshift('prosciutto');

■■ valueOf  All objects have a valueOf method. For the Array object, valueOf returns the 
primitive values of the array as a comma-delimited string, as shown in the following 
example, which assigns a string containing ‘pepperoni,ham,bacon’ to the meatParts 
variable:

var pizzaMeatParts = ['pepperoni', 'ham', 'bacon']; 
var meatParts = pizzaMeatParts.valueOf();

Quick check
■■ You want to retrieve a new array that is part of an existing array. Which array 

method should you use?

Quick check answer
■■ Use the slice method.

Accessing DOM objects
When building an application, the primary objects you must access are the objects that make 
up the DOM, which represents the HTML document. You need to access the DOM to con-
trol the behavior of your HTML document and to be notified when something happens on 
the page.

Navigating the DOM
The DOM represents a hierarchy of objects, forming a model of your HTML document. To 
retrieve elements from the DOM, use the built-in document variable, which references the 
DOM, and perform one of the search methods. 

Some of the search methods return a single element, whereas others return an array of 
elements. The methods that return an array return either a live NodeList or a static NodeList. 
The live NodeList represents an array of elements that is continuously updated as the DOM 
changes, whereas the static NodeList represents a snapshot of elements that doesn’t change 
as the DOM changes. From a performance perspective, it takes longer to create the static 
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NodeList, so consider working with the search methods that return a live NodeList if you want 
the best performance. It’s important to understand this difference because it can affect your 
choice of search method. 

The following is a list of the DOM search methods with a short description and example:

■■ getElementById  Returns a reference to the first object with specified id, as shown in 
the following example, which retrieves a reference to the button with the id of btnSave:

var btn = document.getElementById('btnSave');

■■ getElementsByTagName  Returns a live NodeList, which is a special array of all ele-
ments with the specified tag name. The live NodeList automatically updates if you add, 
delete, or modify elements. The following example returns an array of all images:

var images = document.getElementsByTagName('img');

■■ getElementsByName  Returns a live NodeList of all elements with the specified 
name. This works well with option buttons when all their options typically have the 
same name. The following example retrieves an array of all elements with the name 
pizzaSize:

var pizzaSizes = document.getElementsByName('pizzaSize');

■■ getElementsByClass  Not supported in Internet Explorer 8 and earlier. Returns a live 
NodeList of all elements with the specified CSS class name. CSS classes are examined in 
more detail in Chapter 4, “Getting started with CSS3.” This works well when you have 
many elements, but you need to group them, possibly to make the elements visible or 
hidden. The following example retrieves an array of all elements with the class name 
pizzaPart:

var pizzaParts= document.getElementsByClass('pizzaPart');

■■ querySelector  Not supported in Internet Explorer 7 and earlier. Accepts a CSS 
selector as its parameter. Because CSS is described in detail in Chapter 4, this example 
is simplified. The querySelector method returns the first matched element if one-to-
many exist or null if there is no match. In addition to being supported on the docu-
ment object, the querySelector method exists on the Element object, so you can query 
either the entire DOM or just an element’s content. In the following example, the 
pound symbol (#) indicates a search for an id. This example returns a reference to the 
button whose id is btnSave:

var btn = document.querySelector('#btnSave');

■■ querySelectorAll  Not supported on Internet Explorer 7 and earlier. Accepts a CSS 
selector as its parameter. Again, because CSS is described in detail in Chapter 4, this 
example is simplified. The querySelectorAll method returns a static NodeList of all 
elements that match or an empty array if there is no match. In addition to being 
supported on the document object, the querySelector method exists on the Element 
object, so you can query either the entire DOM or just an element’s content. In the 
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following example, the period (.) indicates a search for a CSS class name. This example 
returns a reference to the elements whose CSS class name is pizzaPart:

var btn = document.querySelector('.pizzaPart');

Working with events
Events provide the spark to the JavaScript engine. An event takes place at a point in time. 
For JavaScript, an event most commonly occurs with user interaction but also occurs when 
something changes state, such as a video starting or stopping. For example, the user points to 
an image, clicks a button, or tabs from one text box to another. The DOM provides events to 
give the developer the ability to subscribe to the event and execute code.

Events are based on the publisher-subscriber design pattern. When an object is created, 
the developer of the object can expose, or publish, events related to the object. When the 
object is used, the developer can add event handlers for, or subscribe to, the object’s events. 
Adding an event handler requires the developer to supply a function that is called when 
the event is triggered. When the event is triggered, all the event subscribers are notified by 
executing the event handler function.

When an event is triggered, an Event object is passed to the event handler function, which 
provides information about the event and what was happening at the time, such as the loca-
tion of the mouse for mouse-related events or the key that was pressed for keyboard events.

Event capturing and event bubbling
If the click event is triggered on a button, and the button is inside a hyperlink, as shown in 
Figure 3-18, does the hyperlink automatically trigger a click event? If so, which event is trig-
gered first (hyperlink click or button click)? 

When a child element is nested within a parent element and the child element triggers a 
click event, the event is passed down the DOM hierarchy, starting from the document object, 
which is denoted in Figure 3-18 as #document. This is called event capturing. After the event 
reaches the element that triggered the event, the event is passed back up the hierarchy, which 
is called event bubbling. Figure 3-18 shows capturing and bubbling. Passing the event down 
and back up the hierarchy gives the developer the opportunity to subscribe on the way down 
the DOM (capturing), or on the way up (bubbling). The developer can also cancel the event 
propagation.

Refer to Figure 3-18, in which a button is nested within a hyperlink. When the button is 
clicked, the capture process takes place where the click event is triggered on the document 
object, the html object, the body object, the hyperlink, and, finally, on the button object. 
Next, the bubble process takes place where the click event is triggered on the hyperlink 
object, the body object, the html object, and, finally, on the document object.
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FIGURE 3-18  Events captured down and bubbled up the DOM hierarchy

Subscribing to an event
To subscribe to an event, you can use the addEventListener function, which has three param-
eters. The first parameter is the event to which you want to subscribe. The second parameter 
is the function you want to execute when the event is triggered. The third parameter is a 
Boolean value to specify when your function will execute, where true indicates to execute on 
event capture and false indicates to execute on event bubble. It’s typically preferred to set 
this parameter to false. The following is an example of subscribing to the click event of a but-
ton whose id is btnSave when the saveData function is called during the bubbling of the click 
event:

var btn = document.getElementById('btnSave'); 
btn.addEventListener('click', saveData, false);

When you subscribe to an event by calling addEventListener, existing event listeners are 
unaffected, meaning that any existing functions that were added will still be executed. In the 
previous example, if you execute the second line twice, you add a second call to the saveData 
function, and this function will execute twice when you click the button.

The previous example is the preferred way to subscribe to an event because it is the W3C-
specified subscription, and this code would be in your JavaScript file. However, you can also 
subscribe to an event by adding an inline subscription to the HTML tag. This is the oldest 
way to subscribe to events and is compatible with all browsers. When adding to the HTML 
tag, you must add the prefix “on” to the event name to create the proper attribute name, as 
shown in the following example, which is equivalent to the previous example, in which the 
event subscription is added to the bubbling process:

<button id='btnSave' onclick='saveData();' >Save</button>
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A variation of the inline method of subscribing to an event is the traditional subscription, 
which enables you to subscribe to an event in your JavaScript code by using the attribute 
name, which also adds the event to the bubbling process, as shown in the following example:

var btn = document.getElementById('btnSave'); 
btn.onclick = saveData;

Unsubscribing from an event
To unsubscribe from an event, use the removeEventListener function, which has the same 
three parameters as the addEventListener function. The following is an example of removing 
the saveData function from the click event of the button whose id is btnSave:

var btn = document.getElementById('btnSave'); 
btn.removeEventListener('click', saveData, false);

Canceling event propagation
At any time during the event capture or event bubble process, you might want to stop the 
propagation of the event. You might have a global event handler assigned at the document 
object on bubbling of the click event and, after you handled the click event specifically on a 
button, you don’t want the global click event handler to be triggered. To cancel event propa-
gation, use the stopPropagation function on the Event object. The Event object is passed to 
your event handler function, as shown in the following example:

var btn = document.getElementById('btnSave'); 
btn.addEventListener('click', saveData, false); 
function saveData(e){ 
   //save the data 
   e.stopPropagation(); 
}

In this example, if any capture event handler functions existed, they would still execute. 
When the event reaches the button, saveData uses the passed in Event object to call the 
stopPropagation function. No bubble event handler functions will execute.

Preventing the default operation
When you click a check box or option button, they have built-in functionality to change their 
visual appearance to be selected or cleared. When you click a hyperlink, the built-in function-
ality navigates to the href location. Even if you add a click event for these objects, they still 
provide their default behavior. To stop the default behavior, you can call the preventDefault 
method on the Event object, as shown in the following example, which stops the navigation 
to the href location on the hyperlink:

var hyperlink = document.getElementById('lnkSave'); 
hyperlink.addEventListener('click', saveData, false); 
function saveData(e){ 
   //save the data 
   e.preventDefault(); 
}
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Working with “this”
When working with events, you will frequently want to access the object that caused the 
event. In addition, you will want to access the object in a generic way so you can call the same 
code from the click event of several buttons. 

 JavaScript provides the this keyword. The this keyword references the object that caused 
the event. More explicitly, the this keyword provides a reference to the owner of the function. 
If you assign the function to the click event of a button, the button is the owner of the func-
tion. If you assign the function to another button, that button owns the function when that 
button is clicked.

Window event reference
The built-in window variable is an instance of the Window object, which represents the cur-
rent browser window. The Window object has the following events, which can be applied to 
the <body> tag by adding the “on” prefix:

■■ afterprint  Triggered after the document is printed

■■ beforeprint  Triggered before the document is printed

■■ beforeonload  Triggered before the document loads

■■ blur  Triggered when the window loses focus

■■ error  Triggered when an error occurs

■■ focus  Triggered when the window receives focus

■■ haschange  Triggered when the document has changed

■■ load  Triggered when the document loads

■■ message  Triggered when the message is triggered

■■ offline  Triggered when the document goes offline

■■ online  Triggered when the document comes online

■■ pagehide  Triggered when the window is hidden

■■ pageshow  Triggered when the window becomes visible 

■■ popstate  Triggered when the window’s history changes

■■ redo  Triggered when the document performs a redo

■■ resize  Triggered when the window is resized

■■ storage  Triggered when a web storage area is updated

■■ undo  Triggered when the document performs an undo

■■ unload  Triggered when the user leaves the document

The following is an example of subscribing to a Window event:

window.addEventListener('load', winEvent, false); 
function winEvent (e){ 
   alert('Window Load');  
}

Key 
Terms
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Form event reference
The following events are triggered by actions inside an HTML form. Although these events 
apply to all HTML5 elements, they are most common in form elements:

■■ blur  Triggered when an element loses focus

■■ change  Triggered when an element changes

■■ contextmenu  Triggered when a context menu is triggered

■■ focus  Triggered when an element receives focus

■■ formchange  Triggered when a form changes

■■ forminput  Triggered when a form receives user input

■■ input  Triggered when an element receives user input

■■ invalid  Triggered when an element is invalid

■■ select  Triggered when an element is selected 

■■ submit  Triggered when a form is submitted 

The following is an example of subscribing to a form event:

var lastName = document.getElementById('txtLastName'); 
lastName.addEventListener('focus', gotFocus, false); 
function gotFocus (e){ 
   alert('last name has focus'); 
}

Keyboard event reference
The following events are triggered by the keyboard, and these events apply to all HTML5 
elements:

■■ keydown  Triggered when a key is pressed

■■ keypress  Triggered when a key is pressed and released

■■ keyup  Triggered when a key is released

The following is an example of subscribing to a keyboard event. Notice that the keyboard 
event object has the which property that contains the char code of the key that was pressed, 
and you can convert that to a string as needed:

lastName.addEventListener('keypress', keyGotPressed, false); 
function keyGotPressed (e){ 
       var charCode = e.which; 
       var charStr = String.fromCharCode(charCode); 
       alert(charStr); 
}

Mouse event reference
The following events are triggered by a mouse or similar user actions, and these events apply 
to all HTML5 elements:
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■■ click  Triggered on a mouse click

■■ dblclick  Triggered on a mouse double-click 

■■ drag  Triggered when an element is dragged

■■ dragend  Triggered at the end of a drag operation

■■ dragenter  Triggered when an element has been dragged to a valid drop target

■■ dragleave  Triggered when an element leaves a valid drop target

■■ dragover  Triggered when an element is being dragged over a valid drop target

■■ dragstart  Triggered at the start of a drag operation

■■ drop  Triggered when the dragged element is being dropped

■■ mousedown  Triggered when a mouse button is pressed 

■■ mousemove  Triggered when the mouse pointer moves 

■■ mouseout  Triggered when the mouse pointer moves out of an element 

■■ mouseover  Triggered when the mouse pointer moves over an element 

■■ mouseup  Triggered when a mouse button is released 

■■ mousewheel  Triggered when the mouse wheel is being rotated

■■ scroll  Triggered when an element’s scrollbar is being scrolled

The following is an example of subscribing to a mouse event on the lastName text box: 

lastName.addEventListener('click', gotClicked, false); 
function gotClicked (e){ 
       alert('Got Clicked'); 
}

Media event reference
The following events are triggered by media such as videos, images, and audio. These events 
apply to all HTML5 elements, but are most common in media elements such as <audio>, 
<embed>, <img>, <object>, and <video>:

■■ abort  Triggered on abort

■■ canplay  Triggered when a file is ready to start playing, which is when it has buffered 
enough to begin

■■ canplaythrough  Triggered when a file can be played all the way to the end without 
pausing for buffering

■■ durationchange  Triggered when the length of the media changes

■■ emptied  Triggered when something bad happens and the file is suddenly unavail-
able, such as when it unexpectedly disconnects

■■ ended  Triggered when the media has reached the end, which is a useful event for 
messages such as “thanks for listening”

■■ error  Triggered when an error occurs while the file is being loaded
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■■ loadeddata  Triggered when media data is loaded

■■ loadedmetadata  Triggered when metadata (such as dimensions and duration) is 
loaded

■■ loadstart  Triggered just as the file begins to load before anything is actually loaded

■■ pause  Triggered when the media is paused either programmatically or by the user 

■■ play  Triggered when the media is ready to start playing

■■ playing  Triggered when the media actually has started playing

■■ progress  Triggered when the browser is in the process of getting the media data

■■ ratechange  Triggered each time the playback rate changes, such as when a user 
switches to a slow-motion or fast-forward mode

■■ readystatechange  Triggered each time the ready state changes when the ready 
state tracks the state of the media data

■■ seeked  Triggered when the seeking attribute is set to false, indicating that seeking 
has ended

■■ seeking  Triggered when the seeking attribute is set to true, indicating that seeking is 
active

■■ stalled  Triggered when the browser is unable to fetch the media data for any reason

■■ suspend  Triggered when fetching the media data is stopped before it is completely 
loaded for any reason

■■ timeupdate  Triggered when the playing position has changed, such as when the 
user fast-forwards to a different point in the media

■■ volumechange  Triggered each time the volume is changed, which includes setting 
the volume to “mute”

■■ waiting  Triggered when the media has paused but is expected to resume, such as 
when the media pauses to buffer more data

The following is an example of subscribing to a media event on the <video> element:

var video = document.getElementById('video'); 
video.addEventListener('play', playing, false); 
 
function playing(e) { 
   alert('Playing'); 
}

Lesson summary
■■ An array is a collection object that has a sequence of items that you can access and 

modify. You can use the indexer to access items in an array. Use the length property on 
the array to retrieve the size of the array.

■■ A function that is defined on an object is called a method.
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■■ The Array object has many methods.

■■ The DOM represents a hierarchy of objects, forming a model of your HTML document.

■■ An event takes place at a point in time.

■■ Events are based on the publisher or subscriber pattern.

■■ To subscribe to an event, you can use the addEventListener function. To cancel event 
propagation, use the stopPropagation function on the Event object. To unsubscribe 
from an event, use the removeEventListener function. To stop default behavior, call the 
preventDefault method on the Event object.

■■ To add an event subscription on an HTML element, add the “on” prefix to the event 
name to get the name of the attribute you will add to the start tag of the element.

Lesson review 
Answer the following questions to test your knowledge of the information in this lesson. You 
can find the answers to these questions and explanations of why each answer choice is correct 
or incorrect in the “Answers” section at the end of this chapter.

1.	 You have two arrays of strings, customers and employees, and you want to combine 
them to create a contacts array. Which method would be most suitable for this task?

A.	 concat

B.	 join

C.	 push

D.	 splice

2.	 You want to obtain a list of all elements whose tag name is div, and you need to 
retrieve this list as quickly as possible. Which function is most appropriate for this task?

A.	 getElementsByName

B.	 querySelectorAll

C.	 getElementsByTagName

D.	 getElementsByClass

Practice exercises

If you encounter a problem completing any of these exercises, the completed projects can be 
installed from the Practice Exercises folder that is provided with the companion content.

Exercise 1: Create a calculator webpage
In this exercise, you practice your JavaScript knowledge by creating a website with a single 
webpage that contains a calculator. The webpage itself will be somewhat basic until CSS is 
discussed in Chapter 4. 
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1.	 If you haven’t installed Visual Studio Express 2012 for Web, do so now. You can down-
load this from the Microsoft website.

2.	 Start Visual Studio. Click File and choose New Project. Navigate to Installed | Templates 
| Visual Basic or Visual C# | ASP.NET Empty Web Application.

3.	 Set the name of your application to WebCalculator.

4.	 Select a location for your applications.

5.	 Set the solution name to WebCalculatorSolution.

6.	 Be sure to keep the Create Directory For Solution check box selected.

7.	 Click OK to create your new project. 

When the application is created, you will have an empty project. 

8.	 In the Solution Explorer window, add a home page by right-clicking the project node. 
Click Add, and then choose HTML Page. Name the page default.html and click OK.

9.	 In the Solution Explorer window, right-click the default.html file and choose Set As 
Start Page.

10.	 Open the default.html page and enter Web Calculator into the <title> element.

11.	 Enter the following HTML into the <body> element to provide a basic user interface 
for the calculator:

    <input id="txtResult" type="text" readonly="readonly" /><br /> 
    <input id="txtInput" type="text" /><br /> 
    <button id="btn7">7</button> 
    <button id="btn8">8</button> 
    <button id="btn9">9</button><br /> 
    <button id="btn4">4</button> 
    <button id="btn5">5</button> 
    <button id="btn6">6</button><br /> 
    <button id="btn1">1</button> 
    <button id="btn2">2</button> 
    <button id="btn3">3</button><br /> 
    <button id="btnClear">C</button> 
    <button id="btn0">0</button> 
    <button id="btnClearEntry">CE</button><br /> 
    <button id="btnPlus">+</button> 
    <button id="btnMinus">-</button>

12.	 In the Solution Explorer window, add a JavaScript file for your code by right-
clicking the Scripts folder; click Add and choose JavaScript File. Set name to 
CalculatorLibrary.js, and click OK.

13.	 To see what you have so far, press F5 to start debugging the application. You should 
see a white screen with a crude calculator interface, as shown in Figure 3-19.
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FIGURE 3-19  The Web Calculator user interface

14.	 Switch back to Visual Studio by pressing Alt+Tab. Notice that the title bar says 
(Running).

15.	 Press Shift+F5 to stop debugging. Note that Shift+F5 works only when Visual Studio 
has the focus. It does not work when the running application has the focus.

Exercise 2: Add the QUnit testing framework
In this exercise, you continue with the project from Exercise 1 and add the QUnit test frame-
work, which will help you with your JavaScript development for the calculator.

1.	 Open the project from Exercise 1. 

If you didn’t perform Exercise 1, you can use the project located in the Exercise 2 Start 
folder.

2.	 In the Solution Explorer window, add QUnit by right-clicking the WebCalculator node. 
Click Manage NuGet Packages, choose Online, and type QUnit in the search box. 
Install QUnit for ASP.NET MVC.

3.	 In the Solution Explorer window, add a JavaScript file for your JavaScript tests by right-
clicking the Scripts folder. Click Add and choose JavaScript File. Set name to tests.js 
and click OK.

4.	 In the Solution Explorer window, add an HTML test page by right-clicking the 
WebCalculator project node. Click Add and choose HTML Page. Name the page 
CalculatorTests.html and click OK.

5.	 Add markup in the <head> element of the CalculatorTests.html file that adds refer-
ences to the QUnit.css file, QUnit.js file, CalculatorLibrary.js file, and tests.js file. 

6.	 To complete the QUnit framework setup, add markup in the <body> element for the 
QUnit header, banner, toolbar, user agent tests, and fixture. Your HTML source should 
look like the following:

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
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    <title></title> 
    <link rel="stylesheet" type="text/css" href="Content/qunit.css" /> 
    <script type="text/javascript" src="Scripts/qunit.js"></script> 
    <script type="text/javascript" src="Scripts/CalculatorLibrary.js"></script> 
    <script type="text/javascript" src="Scripts/tests.js"></script> 
</head> 
<body> 
    <h1 id="qunit-header">QUnit example</h1> 
    <h2 id="qunit-banner"></h2> 
    <div id="qunit-testrunner-toolbar"></div> 
    <h2 id="qunit-userAgent"></h2> 
    <ol id="qunit-tests"></ol> 
    <div id="qunit-fixture"> 
        test markup, will be hidden 
   </div> 
</body> 
</html>

7.	 Notice that the <div> element for the QUint fixture is a placeholder for HTML markup 
that you want to access in your tests, where this markup should not render. Copy the 
HTML markup that is in the default.html file and paste it in the QUnit fixture. 

Your HTML source should now look like the following:

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link rel="stylesheet" type="text/css" href="Content/qunit.css" /> 
    <script type="text/javascript" src="Scripts/qunit.js"></script> 
    <script type="text/javascript" src="Scripts/CalculatorLibrary.js"> 
    </script> 
    <script type="text/javascript" src="Scripts/tests.js"></script> 
</head> 
<body> 
    <h1 id="qunit-header">QUnit example</h1> 
    <h2 id="qunit-banner"></h2> 
    <div id="qunit-testrunner-toolbar"></div> 
    <h2 id="qunit-userAgent"></h2> 
    <ol id="qunit-tests"></ol> 
    <div id="qunit-fixture"> 
        test markup, will be hidden 
        <input id="txtResult" type="text" readonly="readonly" /><br /> 
        <input id="txtInput" type="text" /><br /> 
        <button id="btn7">7</button> 
        <button id="btn8">8</button> 
        <button id="btn9">9</button><br /> 
        <button id="btn4">4</button> 
        <button id="btn5">5</button> 
        <button id="btn6">6</button><br /> 
        <button id="btn1">1</button> 
        <button id="btn2">2</button> 
        <button id="btn3">3</button><br /> 
        <button id="btnClear">C</button> 
        <button id="btn0">0</button> 
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        <button id="btnClearEntry">CE</button><br /> 
        <button id="btnPlus">+</button> 
        <button id="btnMinus">-</button> 
   </div> 
</body> 
</html>

8.	 Right-click the CalculatorTests.html file and choose Set As Start Page.

It’s time to add the first test. The goal of the test is to add a 5 in the txtInput text box 
when btn5 is clicked. Btn5 is arbitrarily picked, which doesn’t matter because you will 
add code to make all the buttons work. The QUnit object has a trigger method event 
that can be used to simulate a click on btn5. In the tests.js file, add the following test:

test("Btn5 Click Test", function () { 
    expect(1); 
    var btn = document.getElementById('btn5'); 
    QUnit.triggerEvent(btn, "click"); 
    var result = txtInput.value; 
    var expected = '5'; 
    equal(result, expected, 'Expected value: ' + expected + '  Actual value: ' + 
result); 
});

In the previous code example, a txtInput variable is being referenced, but the variable 
hasn’t been declared. 

9.	 In the CalculatorLibrary.js file, add a statement that declares the variable and an 
initialize function that can be called when each test is run but will be called by the 
default.html page when it runs the finished code.

10.	 In the initialize function, add a statement that locates the txtInput text box and assign 
the result to the txtInput variable. Your code should look like the following:

var txtInput; 
 
function initialize() { 
    txtInput = document.getElementById('txtInput'); 
}

You must modify the tests.js file to call the initialize function as part of a setup function 
that will run before each test function. Do this by defining a module at the top of the 
tests. 

11.	 Add the following code to the top of the tests.js file:

module('Calculator Test Suite', { setup: function () { initialize(); } });

The first parameter of the module definition is the name of the module. The second 
parameter defines an object that has a setup property. The setup property is assigned 
a function expression that calls the initialize function before each test.
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12.	 Press F5 to run the test, which should fail, as shown in Figure 3-20, because you don’t 
have any code yet. Notice that the failure states that “5” was expected but actual was 
“”.

FIGURE 3-20  The failed QUnit test because no code has been added yet

13.	 In the CalculatorLibrary.js file, add a numberClick function that reads the innerText 
(textual content of the element) property of the button that was clicked and appends 
the innerText property to the txtInput text box value. 

However, if txtInput has a value of zero, you should replace its value with the new value 
so you don’t end up with leading zeros in the text box. Your code should look like the 
following:

function numberClick() { 
   txtInput.value = txtInput.value =='0' ?  
      this.innerText : txtInput.value + this.innerText; 
}

14.	 In the initialize function, add JavaScript code to subscribe to the click event of btn5, 
which will call the numberClick function when btn5 is clicked. The code should look like 
the following:

document.getElementById('btn5').addEventListener('click', numberClick, false);

15.	 Press F5 to run the test, which should pass. Click the test to expand it and see the 
green indicator, as shown in Figure 3-21.
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FIGURE 3-21  The passing test

16.	 Modify the test by adding a loop to test all the number buttons. Rename the test to 
Button Click Test. 

Remember that you are appending to txtInput, so you need to test the last character 
to see whether you got the correct result. You should also add another assertion to 
the length of the string as you append to txtInput. Don’t forget that you added code 
to numberClick to remove leading zeros, and this loop starts by triggering btn0, so 
your assertion on the length must take that into account. Your test should look like the 
following:

test("Button Click Test", function () { 
    var buttonQuantity = 10; 
    expect(buttonQuantity * 2); 
    for (var i = 0; i < buttonQuantity; i++) { 
        var btn = document.getElementById('btn' + i); 
        QUnit.triggerEvent(btn, "click"); 
        var result = txtInput.value[txtInput.value.length-1]; 
        var expected = String(i); 
        equal(result, expected, 'Expected value: ' + expected +  
            '  Actual value: ' + result); 
        var expectedLength = i < 2 ? 1 : i; 
        equal(txtInput.value.length, expectedLength,  
            'Expected string length: ' + expectedLength + 
            '  Actual value: ' + txtInput.value.length); 
    } 
});

This test sets the buttonQuantity variable to 10, and buttonQuantity calls the expect 
function to set the quantity of assertions to expect. There are two assertions per but-
ton. The for loop executes 10 times to obtain a reference to the appropriate button, 
trigger the click event, retrieve the result, perform an assertion that checks the last 
character of txtInput, and perform an assertion that checks the length of txtInput.
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17.	 Press F5 to run the test, and all 10 tests will fail. Look closely at each test to understand 
why each test failed. 

You must add code to subscribe to the click event of the number buttons.

18.	 Fix the failing tests by adding looping code to the initialize function that subscribes to 
the click event of all ten number buttons. 

Your code should look like the following:

    for (var i = 0; i < 10; i++) { 
        document.getElementById('btn'+i).addEventListener('click',  
            numberClick, false); 
    }

19.	 Press F5 to run the test, which should pass.

When btnPlus is clicked, the value in txtInput will be added to the value in txtResult. 

20.	 In the tests.js file, add a new test to check btnPlus when it’s clicked. 

Your test code should look like the following:

test("Add Test", function () { 
    expect(1); 
    txtInput.value = '10'; 
    txtResult.value = '20'; 
    var btnPlus = document.getElementById('btnPlus'); 
    QUnit.triggerEvent(btnPlus, "click"); 
    var expected = '30'; 
    equal(txtResult.value, expected, 'Expected value: ' + expected +  
       '  Actual value: ' + txtResult.value); 
});

21.	 Press F5 to run the test and verify that the test fails because you haven’t subscribed to 
the click event of btnPlus.

22.	 In the initialize function, add code to obtain a reference to the txtResult text box and 
assign it to a new global txtResult variable. Add code in the initialize function to sub-
scribe to btnPlus and call the plusClick function. Add the plusClick function with code 
to add txtInput to txtResult. 

Your code should look like the following:

var txtInput; 
var txtResult; 
 
function initialize() { 
    for (var i = 0; i < 10; i++) { 
        document.getElementById('btn'+i).addEventListener('click',  
           numberClick, false); 
    } 
    txtInput = document.getElementById('txtInput'); 
    txtResult = document.getElementById('txtResult'); 
 
    document.getElementById('btnPlus') 
       .addEventListener('click', plusClick, false); 
} 



	 Practice exercises	 CHAPTER 3	 129

function plusClick() { 
    txtResult.value = Number(txtResult.value) + Number(txtInput.value); 
}

23.	 Press F5 to run the test, which should pass.

When btnMinus is clicked, the value in txtInput will be subtracted from the value in 
txtResult. 

24.	 In the tests.js file, add a new test to check btnMinus when it’s clicked. 

Your test code should look like the following:

test("Subtract Test", function () { 
    expect(1); 
    txtInput.value = '10'; 
    txtResult.value = '20'; 
    var btnMinus = document.getElementById('btnMinus'); 
    QUnit.triggerEvent(btnMinus, "click"); 
    var expected = '10'; 
    equal(txtResult.value, expected, 'Expected value: ' + expected +  
        '  Actual value: ' + txtResult.value); 
});

25.	 Press F5 to run the test and verify that the test fails because you haven’t subscribed to 
the click event of btnMinus.

26.	 In the initialize function, add code to subscribe to btnMinus and call the minusClick 
function. Add the minusClick function with code to subtract txtInput from txtResult.

Your code should look like the following:

function initialize() { 
    for (var i = 0; i < 10; i++) { 
        document.getElementById('btn'+i).addEventListener('click',  
           numberClick, false); 
    } 
    txtInput = document.getElementById('txtInput'); 
    txtResult = document.getElementById('txtResult'); 
 
    document.getElementById('btnPlus') 
       .addEventListener('click', plusClick, false); 
    document.getElementById('btnMinus') 
       .addEventListener('click', minusClick, false); 
} 
 
function minusClick() { 
    txtResult.value = Number(txtResult.value) - Number(txtInput.value); 
}

27.	 Press F5 to run the test, which should pass.

When btnClearEntry is clicked, the value in txtInput will be set to zero. 

28.	 In the tests.js file, add a new test to check btnClearEntry when it’s clicked. 

Your test code should look like the following:

test("Clear Entry Test", function () { 
    expect(1); 
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    txtInput.value = '10'; 
    QUnit.triggerEvent(btnClearEntry, "click"); 
    var expected = '0'; 
    equal(txtInput.value, expected, 'Expected value: ' + expected +  
         '  Actual value: ' + txtInput.value); 
});

29.	 Press F5 to run the test and verify that the test fails because you haven’t subscribed to 
the click event of btnClearEntry.

30.	 In the initialize function, add code to subscribe to btnClearEntry and call the clearEntry 
function. Add the clearEntry function with code to reset txtInput to zero. 

Your code should look like the following:

function initialize() { 
    for (var i = 0; i < 10; i++) { 
        document.getElementById('btn'+i).addEventListener('click', numberClick, 
false); 
    } 
    txtInput = document.getElementById('txtInput'); 
    txtResult = document.getElementById('txtResult'); 
 
    document.getElementById('btnPlus') 
         .addEventListener('click', plusClick, false); 
    document.getElementById('btnMinus') 
         .addEventListener('click', minusClick, false); 
    document.getElementById('btnClearEntry') 
         .addEventListener('click', clearEntry, false); 
} 
 
function clearEntry() { 
    txtInput.value = '0'; 
}

31.	 Press F5 to run the test, which should pass.

When btnClear is clicked, the value in txtInput and txtResult will be set to zero. 

32.	 In the tests.js file, add a new test to check btnClear when it’s clicked. 

Your test code should look like the following:

test("Clear Test", function () { 
    expect(2); 
    txtInput.value = '10'; 
    txtResult.value = '20'; 
    QUnit.triggerEvent(btnClear, "click"); 
    var expected = '0'; 
    equal(txtInput.value, expected, 'Expected value: ' + expected +  
       '  Actual value: ' + txtInput.value); 
    equal(txtResult.value, expected, 'Expected value: ' + expected +  
       '  Actual value: ' + txtResult.value); 
});

33.	 Press F5 to run the test and verify that the test fails because you haven’t subscribed to 
the click event of btnClear.
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34.	 In the initialize function, add code to subscribe to btnClear and call the clear function. 
Add the clear function with code to reset txtInput and txtResult to zero. 

Your code should look like the following:

function initialize() { 
    for (var i = 0; i < 10; i++) { 
        document.getElementById('btn'+i) 
          .addEventListener('click', numberClick, false); 
    } 
    txtInput = document.getElementById('txtInput'); 
    txtResult = document.getElementById('txtResult'); 
 
    document.getElementById('btnPlus') 
         .addEventListener('click', plusClick, false); 
    document.getElementById('btnMinus') 
         .addEventListener('click', minusClick, false); 
    document.getElementById('btnClearEntry') 
         .addEventListener('click', clearEntry, false); 
    document.getElementById('btnClear') 
         .addEventListener('click', clear, false); 
} 
 
function clear() { 
    txtInput.value = '0'; 
    txtResult.value = '0'; 
}

35.	 Press F5 to run the test, which should pass.

After btnPlus or btnMinus is clicked and the mathematical operation is performed, 
txtInput should be reset to zero. 

36.	 In the tests.js file, modify the add test and the subtract test to assert that txtInput was 
reset to zero. 

Your test code should look like the following:

test("Add Test", function () { 
    expect(2); 
    txtInput.value = '10'; 
    txtResult.value = '20'; 
    QUnit.triggerEvent(btnPlus, "click"); 
    var expected = '30'; 
    equal(txtResult.value, expected, 'Expected value: ' + expected +  
         '  Actual value: ' + txtResult.value); 
    expected = '0'; 
    equal(txtInput.value, expected, 'Expected value: ' + expected +  
        '  Actual value: ' + txtInput.value); 
}); 
 
test("Subtract Test", function () { 
    expect(2); 
    txtInput.value = '10'; 
    txtResult.value = '20'; 
    QUnit.triggerEvent(btnMinus, "click"); 
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    var expected = '10'; 
    equal(txtResult.value, expected, 'Expected value: ' + expected +  
        '  Actual value: ' + txtResult.value); 
    expected = '0'; 
    equal(txtInput.value, expected, 'Expected value: ' + expected +  
        '  Actual value: ' + txtInput.value);

});

Notice that in these tests, the expect function call is passed a value of two because you 
now have two assertions.

37.	 Press F5 to run the test and verify that the test fails because you haven’t added code to 
the plusClick and minusClick functions that will reset txtInput.

38.	 At the bottom of the plusClick and minusClick functions, call the clearEntry function.

Your code should look like the following:

function plusClick() { 
    txtResult.value = Number(txtResult.value) + Number(txtInput.value); 
    clearEntry(); 
} 
 
function minusClick() { 
    txtResult.value = Number(txtResult.value) - Number(txtInput.value); 
    clearEntry(); 
}

39.	 Press F5 to run the test, which should pass.

When the application starts, txtInput and txtResult should be initially set to zero. 

40.	 Add a test to the top of tests.js that checks txtInput and txtResult. 

Your test code should look like the following:

test("Initialize Test", function () { 
    expect(2); 
    txtInput.value = ''; 
    txtResult.value = ''; 
    var expected = '0'; 
    equal(txtInput.value, expected, 'Expected value: ' + expected +  
         '  Actual value: ' + txtInput.value); 
    equal(txtResult.value, expected, 'Expected value: ' + expected +  
         '  Actual value: ' + txtResult.value); 
});

41.	 Press F5 to run the test and verify that the test fails because you haven’t added code to 
the initialize function to initialize txtInput and txtResult.

42.	 At the bottom of the initialize function, add a call to the clear function to initialize 
txtInput and txtResult. 

Your code should look like the following:

function initialize() { 
    for (var i = 0; i < 10; i++) { 
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        document.getElementById('btn'+i) 
         .addEventListener('click', numberClick, false); 
    } 
    txtInput = document.getElementById('txtInput'); 
    txtResult = document.getElementById('txtResult'); 
 
    document.getElementById('btnPlus') 
         .addEventListener('click', plusClick, false); 
    document.getElementById('btnMinus') 
         .addEventListener('click', minusClick, false); 
    document.getElementById('btnClearEntry') 
         .addEventListener('click', clearEntry, false); 
    document.getElementById('btnClear').addEventListener('click', clear, false); 
    clear(); 
}

43.	 Press F5 to run the test, which should pass.

Now that all tests pass, you are almost ready to run the application, but you need to 
add code to the default.html file to call the initialize function when the page is loaded.

44.	 Open the default.html file and add the following inline script block to the bottom of 
the <body> element:

<script type="text/javascript"> 
    window.addEventListener('load', initialize, false); 
</script>

45.	 In the Solution Explorer window, set the default.html file as the startup file by right-
clicking the default.html file. Click Set As Start Page.

46.	 Press F5 to start debugging. Try clicking the number buttons to enter a number and 
try the plus and minus buttons, while observing the results. Try clicking the clear entry 
button after you enter a number. Try clicking the clear button to see the input and 
result clear.

Suggested practice exercises

The following additional exercises are designed to give you more opportunities to practice 
what you’ve learned and to help you successfully master the lessons presented in this chapter.

■■ Exercise 1  Learn more about objects and events by adding more functionality to the 
calculator. You might consider adding multiplication and division. 

■■ Exercise 2  Learn more about QUnit and TDD by adding more tests, and then add the 
code to make the tests pass.

■■ Exercise 3  Learn more about event bubbling by adding a <div> element that 
encompasses the buttons, and then add a click event to the <div> element so that all 
click events bubble to the <div> element.



	134	 CHAPTER 3	 Getting started with JavaScript

Answers

This section contains the answers to the lesson review questions in this chapter.

Lesson 1
1.	 Correct answer: C

A.	 Incorrect: The undefined value means that the variable has never been initialized.

B.	 Incorrect: The null value means that the variable was explicitly set to have no 
value.

C.	 Correct: When performing a mathematical operation on a nonnumeric value, NaN 
(not a number) will result.

D.	 Incorrect: The Infinity value will result when your value exceeds 
1.7976931348623157E + 10308.

2.	 Correct answers: B, C, D, and F

A.	 Incorrect: You cannot use a JavaScript keyword for a variable name, and switch is a 
JavaScript keyword.

B.	 Correct: The myChar variable name is valid.

C.	 Correct: JavaScript allows a variable name to contain the dollar sign, so the $cost 
variable name is valid.

D.	 Correct: JavaScript allows a variable name to contain the underscore, so the _total 
variable name is valid.

E.	 Incorrect: Variable names cannot begin with a number.

F.	 Correct: Variable names can contain numbers but cannot begin with a number.

3.	 Correct answer: B

A.	 Incorrect: The use of ?? causes a syntax error.

B.	 Correct: The use of || causes Valid User to be displayed if userName has no value.

C.	 Incorrect: The use of && displays nothing if userName has no value.

D.	 Incorrect: The use of + causes Valid User to be displayed if userName has no value, 
but it also displays the userName and Valid User together when the userName has 
a value.

Lesson 2
1.	 Correct answer: B

A.	 Incorrect: QUnit is for testing JavaScript for the web, not Windows 8.

B.	 Correct: QUnit-Metro is a variation of QUint, which supports Windows 8.
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C.	 Incorrect: Microsoft Test does not support JavaScript.

D.	 Incorrect: NUnit does not support JavaScript.

2.	 Correct answer: B

A.	 Incorrect: You need to write a failing test first so you can see the test pass after 
you write the code.

B.	 Correct: You write a failing test and then write code that makes the test pass; then 
run the test again to validate that it passes.

C.	 Incorrect: You should never write code without first writing a test that fails.

D.	 Incorrect: If you write a passing test first, the code cannot be tested for success.

3.	 Correct answer: C

A.	 Incorrect: Placing your JavaScript code in the <head> element does not promote 
reuse, and inline code might reference elements that are not yet loaded.

B.	 Incorrect: Placing your JavaScript code in the </body> tag does not promote 
reuse.

C.	 Correct: Placing your JavaScript code in separate files, external to your HTML 
document, promotes reuse.

D.	 Incorrect: Placing your JavaScript code in the <body> element does not promote 
reuse, and inline code might reference elements that are not yet loaded.

Lesson 3
1.	 Correct answer: A

A.	 Correct: Concat concatenates multiple arrays and produces a resultant array.

B.	 Incorrect: Join creates a string from the items in the array.

C.	 Incorrect: Push adds a single item to the end of the array.

D.	 Incorrect: Splice adds and removes items from an array and produces a resultant 
array, but you must add the items one by one, not as an array.

2.	 Correct answer: C

A.	 Incorrect: getElementsByName retrieves a live NodeList of elements based on the 
element’s name attribute, not on the tag name.

B.	 Incorrect: querySelectorAll is capable of retrieving the elements by tag name, but 
returns a static NodeList, which does not perform as well as functions that return a 
live NodeList.

C.	 Correct: getElementsByTagName retrieves a live NodeList of elements based on 
the element’s tag name.

D.	 Incorrect: getElementsByClass retrieves a live NodeList of elements based on the 
CSS class name.
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C H A P T E R  4

Getting started with CSS3

You’ve learned that HTML provides the structure, and JavaScript provides the behavior to 
your HTML document. In this chapter, you learn how Cascading Style Sheets (CSS) pro-

vide the presentation to your HTML document. CSS provides the tool to design and create a 
great-looking web or Windows 8 application with reusability across all pages.

CSS offers far more choices for rendering a document than are available if you just use 
HTML to provide formatting, and CSS is compact and fast. CSS also simplifies site updates, 
so you can modify the styles to change the look completely of all HTML documents in your 
web or Windows 8 application.

This chapter introduces CSS history briefly and then discusses CSS selectors and proper-
ties in depth.

Lessons in this chapter: 
■■ Lesson 1: Introducing CSS3  137

■■ Lesson 2: Understanding selectors, specificity, and cascading  145

■■ Lesson 3: Working with CSS properties  165

Before you begin

To complete this chapter, you must have some understanding of web development. This 
chapter requires the hardware and software listed in the “System requirements” section in 
the book’s Introduction.

Lesson 1: Introducing CSS3

The principle of Cascading Style Sheets (CSS) has roots in Standardized Generalized Markup 
Language (SGML) from the 1980s. Its goals are to create a consistent look across many web-
pages and to separate structure from presentation so you can provide different style sheets 
for printing, browsing, or other scenarios.

The World Wide Web Consortium (W3C) published CSS Level 1 recommendations in 
December 1996, and then started working on CSS Level 2. (The word recommendation 
means a formal release of the publication.) In May 1998, CSS Level 2 was published, and 
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the W3C started working on various modules of CSS Level 3 (CSS3). Rather than creating one 
large publication for CSS3, the W3C separated CSS3 into modules that could be published 
independently.

In 2005, the W3C became stricter with enforcement of the requirements for standards, and 
already-published standards such as CSS Level 2 Revision 1 (CSS 2.1), CSS3 Selectors, and CSS3 
Text were pulled back from Candidate Recommendation to Working Draft level. It wasn’t until 
June 2011 that the CSS 2.1 recommendation was published.

Because CSS3 is modular, the stability of each module differs, and its status differs. More 
than 50 modules are published from the W3C’s CSS Working Group. At the time of this writ-
ing, the following four modules have reached recommendation status.

■■ Media Queries  Adapts the rendering of HTML documents based on conditions such 
as screen resolution and orientation to accommodate different devices such as smart 
phones and tablets.

■■ Namespaces  XML-based formats that can use namespaces to distinguish multiple 
uses of the same element name from one another within the same document. This 
publication explains how CSS selectors can be extended to select those elements 
based on their namespace and on their local name.

■■ Selectors Level 3  Describes the element selectors used in CSS when selectors are 
used to select elements in an HTML or XML document to attach style properties.

■■ Color  Specifies the color-related aspects of CSS, including transparency and the vari-
ous representations of the <color> value type.

CSS 2.1 is included in CSS3 because CSS3 is being designed to be backward compatible 
with the CSS 2.1 recommendation. This chapter introduces you to CSS3 by covering many 
aspects of CSS 2.1.

Cascading style sheets provide a means to apply a presentation to an HTML structure by 
defining how HTML elements are displayed. By using CSS, you can set background and fore-
ground colors, margins, borders, fonts, positions, and much more. You have creative control 
of the HTML elements, so you can decide what the elements look like and where they display 
on the screen.

If you have worked with a word processing application such as Microsoft Word, you might 
have applied a style to change the font size of a word or paragraph. This is similar to CSS, in 
which you can apply a style to an element that causes it to render differently. A style is a rule 
that describes how to format a specific part of an HTML document. A style sheet is a set of 
style rules.

You can create a style and apply it to many elements based on a selector. You use a 
selector to locate and select elements based on tag name, class name, ID, and more. You can 
create a style that works with images, and you can create a style that works only with hyper-
links. You can also create a named style that you can apply to any element. The reusability is 
powerful.

Key 
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Probably the most powerful feature of CSS is cascading. To understand cascading, think 
about the browser’s role in resolving the effective style of an element. The browser could 
be reading multiple style sheets for an HTML page, in which each style sheet could have 
style rules that affect the effective style of the element. As each style is read, it modifies the 
effective style of the element. Style settings that were applied from one style sheet can be 
overwritten by styles that are subsequently evaluated. The effective style cascades from one 
style sheet to the next style sheet, possibly being overwritten along the way. Cascading is 
explained in more detail in Lesson 2, “Understanding selectors, specificity, and cascading.”

Defining and applying a style
A style rule, or style, is composed of two parts: the selector, which locates the elements in the 
HTML document that will be styled, and the declaration block, which contains the formatting 
instructions (declarations). Multiple declarations are always separated with a semicolon. A 
declaration comprises a CSS property, followed by a colon, followed by a value. The following 
is an example of a style rule that locates the <body> element and sets the background color 
to white and the font color to gray.

body { 
    background-color: white; 
    color: gray; 
}

In this example, the selector is body and the declaration block is contained within the curly 
braces. There are two declarations, each terminated with a semicolon. The first declaration 
specifies the CSS background-color property followed by a colon separator and the property 
value of white.

Selectors can be much more complex, and declaration blocks can contain many more 
declarations, as you see later in this chapter.

Adding comments within a style sheet
You can add comments within a style sheet by using the /* characters to start the comment 
and the */ characters to end the comment. Comments may also span multiple lines, as shown 
in the following example.

/* This is the style 
   for the body element */ 
body { 
    background-color: white; /* The rgb value is #ffffff */ 
    color: gray; /* This is the font color */ 
}

Key 
Terms

Key 
Terms



	140	 CHAPTER 4	 Getting started with CSS3

Creating an inline style
All elements have a global attribute called style that can be used to provide an inline style. 
Because an inline style is defined on the element to which you wish to add styling, you don’t 
need a selector; you just need to specify the declaration block. The following is an example of 
an inline style on the <body> element that sets the background color to white and the font 
color to gray.

<body style='background-color: white; color: gray;'> 
</body>

In this example, you don’t need an external style sheet because you defined the style on 
the actual <body> element. You should try to avoid this technique; it violates the primary 
goal of separation between structure and presentation and doesn’t create any reusability 
because you will need to copy this style to each HTML document you add to your application. 
An advantage of using an inline style is that it always overrides styles that are defined else-
where because the inline styles are specific to the element on which the inline style is defined. 
This specificity can solve isolated problems when a style is applied globally in an external style 
sheet, but one element needs to be styled differently. Even then, it’s preferable to maintain 
separation of structure and presentation, so you should avoid this approach.

Creating an embedded style
Instead of creating inline styles by using the global style attribute, you can use the <style> 
element to create an embedded style sheet within your HTML document. You must use CSS 
selectors to assign the style definitions to elements on the page. The following is an example 
of an embedded style sheet with a style rule that locates the <body> element and sets the 
background color to white and the font color to gray.

<!DOCTYPE html> 
<html xmlns='http://www.w3.org/1999/xhtml'> 
<head> 
    <title></title> 
    <style> 
        body { 
            background-color: white; 
            color: gray; 
        } 
    </style> 
</head> 
<body> 
 
</body> 
</html>

Notice that the embedded style is located within the <head> element. Within the <style> 
element, you can add as many style rules as you need. As a rule, you should not use this 
technique, however. Although this technique separates the structure of the body of the HTML 
document from the style, it does not provide file separation. It provides reuse within the files, 
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but it does not promote reuse across HTML documents. You might use this approach when 
you want to have a single, stand-alone HTML document that contains everything needed 
to render.

Creating an external style sheet
Instead of creating the same embedded styles in every HTML document, the best approach is 
to create an external style sheet file that you can link to all your pages. You can use the <link> 
element, as shown in the following example.

<!DOCTYPE html> 
<html xmlns='http://www.w3.org/1999/xhtml'> 
<head> 
    <title></title> 
    <link rel='stylesheet' type='text/css' href='Content/default.css' /> 
</head> 
<body> 
 
</body> 
</html>

In this example, the <link> element contains the rel attribute, which specifies the rela-
tionship between the current HTML document and the external file as a style sheet. The 
type attribute specifies the MIME type of the external file as a text-based cascading style 
sheet. The href attribute specifies the relative location of the external CSS file, which is the 
default.css file located in the Content folder. If you want a style rule that locates the <body> 
element and sets the background color to white and the font color to gray, you would open 
the default.css file and add the following.

body { 
    background-color: white; 
    color: gray; 
}

A style sheet file can have as many style rules as you need. Using an external style sheet 
is considered the best way to implement your styles. You can also link many external style 
sheets to an HTML document. For example, your company might create a corporate style 
sheet that it expects to be used on all websites that are exposed to the public. In addition to 
using the corporate style sheet, you might also create your own style sheet to address specific 
needs that your department is working on. In your webpages, you can add a <link> element 
for each style sheet.

Using media to specify the target device
The <link> element also has a media attribute that can specify the target device. By using the 
media attribute, you can create a CSS file for each device type and link all the CSS files into 
your HTML documents. When the HTML document is rendered, the browser determines the 
media type and uses the appropriate CSS file. The browser can select only one media type for 
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the rendering of an HTML document. The following is a list of the media types that are avail-
able for use.

■■ all  Renders to all devices

■■ braille  Renders to braille tactile feedback devices

■■ embossed  Renders to paged braille printers

■■ handheld  Renders to handheld devices that typically have small, low-resolution 
screens and limited bandwidth

■■ print  Renders paged material and documents viewed on screen in print preview 
mode

■■ screen  Renders to color computer screens

■■ speech  Renders to speech synthesizers

■■ tty  Renders to media, using a fixed-pitch character grid such as teletypes, terminals, 
and portable devices with limited display capabilities

■■ tv  Renders to television-type devices that typically have low-resolution color screens 
with limited ability to scroll and have sound

The following is an example of an HTML document that contains <link> elements for 
screen styles and print styles.

<!DOCTYPE html> 
<html xmlns='http://www.w3.org/1999/xhtml'> 
<head> 
  <title></title> 
  <link rel='stylesheet' type='text/css' href='Content/screen.css' media='screen' /> 
  <link rel='stylesheet' type='text/css' href='Content/printer.css' media='print' />

</head> 
<body> 
 
</body> 
</html>

You can specify a CSS file as being applicable to multiple device types by comma separat-
ing each device type within the quotes. 

Quick check
■■ You want to provide a separate style sheet file for styles that are to be used when 

a webpage is rendered to the printer. Which media attribute setting should be 
set with the <link> element?

Quick check answer
■■ media = ‘print’
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Specifying the character encoding of the style sheet
To specify the character encoding of the style sheet text, use the @charset rule at the top of 
your style sheet. To be compatible with all browsers, be sure to place this on the first line of 
your CSS file. The following is an example of a CSS file that sets the character set to UTF-8, 
which is the most common character set that is usable with Unicode characters.

@charset 'UTF-8'; 
body { 
    background-color: white; 
    color: gray; 
}

Note that if your HTML document has a <meta> element that describes the character set 
of the HTML document, that setting overrides the @charset setting in the CSS file. The follow-
ing is an example of using the <meta> element in an HTML document.

<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
  <title></title> 
  <meta http-equiv='Content-Type' content='text/html;charset=UTF-8' > 
  <link rel='stylesheet' type='text/css' href='Content/default.css' /> 
</head> 
<body> 
 
</body> 
</html>

If all your HTML documents specify the <meta> element with the @charset setting, you 
don’t need the @charset rule in the CSS file. If the CSS file will be shared and you want to 
ensure that the style sheet character set is correct, you should specify the @charset rule.

Imported style sheets from other style sheets
As your style sheet grows, you will want to break it into smaller, more manageable files. The 
@import rule enables you to import a CSS file to the current style sheet. You can specify as 
many @import rules as you need, but the @import rules must be at the top of your style 
sheet, before any other content except the @charset rule. If you even have a comment above 
the @import rules, they will not work properly.

The following is an example of creating a main style sheet file that combines several other 
style sheet files.

@charset 'UTF-8'; 
@import url('/Content/header.css'); 
@import url('/Content/menu.css'); 
@import url('/Content/sidebar.css'); 
@import url('/Content/mainContent.css'); 
@import url('/Content/footer.css'); 
body { 
    background-color: white; 
    color: gray; 
}
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You can still have content in the CSS file, as shown in the example, but it must follow the 
@import rules. You can also specify the media type for each @import rule, as shown in the 
following example that specifies screen and print types.

@charset 'UTF-8'; 
@import url('/Content/header.css'); screen 
@import url('/Content/menu.css'); screen 
@import url('/Content/sidebar.css'); screen 
@import url('/Content/mainContent.css'); 
@import url('/Content/footer.css'); print 
body { 
    background-color: white; 
    color: gray; 
}

Notice that the @import rule for the mainContent.css file is missing the media type, which 
means that the default media type of all is applicable, and this CSS file will be used for the 
screen and the printer.

Using @font-face rule to import fonts
You might want to use a specific font, but you know that many users will not have that font 
on their computer. To solve this problem, you can provide a link to the font so it can be 
downloaded and used in your style sheet. The following is an example of specifying the 
@font-face rule to define the myFont font, which will be loaded from a file on the current 
website, Fancy_Light.ttf or Fancy_Light.eot.

@font-face { 
   font-family: myFont; 
   src: url('Fancy_Light.ttf'), 
        url('Fancy_Light.eot'); /* IE9 */ 
}

Starting with Internet Explorer 9, support was added for Embedded Open Type (.eot) files 
only, which Microsoft developed for web use. These font files can be created from exist-
ing TrueType font files by using the Microsoft Web Embedding Fonts Tool (WEFT). Firefox, 
Chrome, Safari, and Opera support True Type Files (.ttf ) files, so you must specify both file 
types to be compatible with most browsers.

NOTE  FONT LICENSING

Fonts are intellectual property, just like software, music, and video. Be sure to have the 
proper license to use any font with the @font-face rule.

Lesson summary
■■ A style rule, or style, is composed of two parts: the selector and the declaration block.

■■ The selector locates the elements in the HTML document to be styled.



	 Lesson 2: Understanding selectors, specificity, and cascading	 CHAPTER 4	 145

■■ The declaration block contains the formatting instructions (declarations).

■■ Styles can be inline, embedded, or external.

■■ To maintain separation between structure and presentation, use external style sheets.

■■ Use the media attribute of the <link> element to specify the target device for a 
style sheet.

Lesson review
Answer the following questions to test your knowledge of the information in this lesson. You 
can find the answers to these questions and explanations of why each answer choice is correct 
or incorrect in the “Answers” section at the end of this chapter.

1.	 You want to add a comment to your style sheet that says “temporary.” Which is the 
proper line to add to the CSS file?

A.	 //temporary

B.	 --temporary

C.	 /* temporary */

D.	 rem temporary

2.	 You want to maintain separation between structure and presentation. How do you 
create your style rules?

A.	 Use inline styles.

B.	 Use embedded styles.

C.	 Use external style sheets.

D.	 In the HTML document, specify @import to load style sheets.

3.	 You want your printer.css style sheet to target printers. How would you set up the style 
sheet link?

A.	 <link rel=’printer’ type=’text/css’ href=’Content/printer.css’ />

B.	 <link rel=’stylesheet’ type=’text/css’ href=’Content/printer.css’ media=’print’ />

C.	 <link rel=’stylesheet’ type=’text/css’ href=’Content/printer.css’ />

D.	 <link rel=’stylesheet’ type=’text/css’ href=’Content/printer.css’ target=’print’ />

Lesson 2: Understanding selectors, specificity, and 
cascading

This lesson covers the most important parts of CSS, starting with selectors, which connect 
the style rule to your HTML. This lesson then discusses some of the ways you can end up with 
multiple style rules for the same HTML and how to determine which selector is most specific. 
Finally, this lesson discusses the meaning and value of cascading.
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Defining selectors
When defining a selector, you can create element selectors, id selectors, and class selec-
tors. This section examines these common selector types and many of the common selector 
variations.

Creating an element type selector
An element type selector is based on the name of the tag. In the previous example, the tag 
name (body) is the selector. There is only one <body> element in an HTML document, but 
what would happen if the selector were set to button, as shown in the following example?

button { 
    background-color: white; 
    color: gray; 
}

If your HTML document contains 50 buttons, the style of all 50 buttons would be set. This 
is desirable in some scenarios, but in other scenarios, you might have wanted to set the style 
on a single button or a subset of buttons.

Creating an id selector
An id selector is based on the id of the element. To set the style on a single button, you can 
assign an id to the button and then specify the id as the selector, prefixed with the hash (#) 
symbol. The following example sets the style on an element whose id is btnSave.

#btnSave { 
    background-color: white; 
    color: gray; 
}

In this example, it doesn’t matter which type of element is being accessed; all that matters 
is that the id is btnSave. Because the id must be unique across the HTML document, using 
this approach to set a style limits the reusability on a page, but across webpages, this sets the 
style of any element whose id is btnSave.

Creating a class selector
A class selector is a style with a class name of your choice, prefixed with the period (.) symbol. 
This is also called a named style. The class name can be assigned to any element through the 
class attribute. In the following example, a style is created with a class name of myStyle. 

.myStyle { 
    background-color: white; 
    color: gray; 
}
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This style won’t apply to any elements until you specify the class name by using the class 
attribute, as shown in the following example.

<!DOCTYPE html> 
<html xmlns='http://www.w3.org/1999/xhtml'> 
<head> 
    <title></title> 
    <link rel='stylesheet' type='text/css' href='Content/default.css' /> 
</head> 
<body> 
   <input id='txtName' name='txtName' type='text' class='myStyle' /> 
   <button id='btnOk' class='myStyle'>Ok</button> 
   <button id='btnSave'>Save</button> 
   <button id='btnCancel' class='myStyle'>Cancel</button> 
</body> 
</html>

In this example, the class attribute specifies the myStyle style on the text box and two 
of the buttons. Named styles promote reuse because they can be used on any element as 
needed.

Using the universal selector
If you want to apply a style to every element, you can use the asterisk (*) symbol. The follow-
ing example applies the style to every element in the HTML document.

* { 
    background-color: white; 
    color: gray; 
}

You should avoid using the universal selector because of the performance cost.

Using descendant selectors
You might want to change the style of elements only if the elements are descendants of 
another element. For example, you might want to remove the underline from hyperlinks if 
they are presented in a list item. This can be done by specifying a selector chain, which is a 
group of selectors that specify a path to the elements that interest you. The selector chain 
specifies an ancestor element, followed by a space, and then specifies the descendant ele-
ment, as shown in the following example.

li a { 
    text-decoration: none;  
}

This example removes the underline from every hyperlink that is a descendant of a list 
item, regardless of whether the hyperlink is a child, grandchild, or distant descendant. You 
can specify a selector chain with many descendant levels to provide a path to the elements 
you wish to style. The following demonstrates multiple descendant levels; the underline is 
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removed from a hyperlink if it has an ancestor that is a list item, the list item has an ancestor 
that is an ordered list, and the ordered list has an ancestor that is a division.

div ol li a { 
    text-decoration: none;  
}

In large HTML documents, using descendant selectors can cause performance problems 
due to the amount of searching required. Try to implement a selector that is more specific, 
such as the child selector that’s discussed next.

Using child selectors
You might want to change the style of elements only if the elements are direct children of 
another element. For example, you might want to remove the underline from hyperlinks if 
they are children of a list item. You can do this by specifying a parent element, followed by 
a greater-than symbol (>), and then specifying the child element, as shown in the following 
example.

li > a { 
    text-decoration: none;  
}

This example removes the underline from hyperlinks that are children of a list item, but it 
will not remove the underline of grandchildren or distant descendants. You can specify many 
child levels to provide a path to the element you wish to style. The following demonstrates 
multiple child levels; the underline is removed from a hyperlink if it has a parent that is a list 
item, the list item has a parent that is an ordered list, and the ordered list has a parent that is 
a division.

div > ol > li > a { 
    text-decoration: none;  
}

Using pseudo-class and pseudo-element selectors
Styles are generally attached to an element based on locating the element in the document 
object model (DOM) tree. Although this usually works fine, sometimes you want to apply a 
style to something more granular than an element. How do you assign a style to the first line 
of a paragraph? How do you assign a style to a hyperlink that has been visited? 

To access information that is either outside the DOM tree or difficult to access in the DOM 
tree, you can use pseudo classes and pseudo elements. 

Pseudo classes classify elements based on something other than name, attributes, or 
content and, usually, something that cannot be deduced from the DOM tree. Exceptions to 
the rule are :first-child, which can be deduced from the DOM tree, and :lang(), which can 
sometimes be deduced from the DOM tree. You can use the pseudo classes anywhere in your 
selector chain to help you locate elements when the identified state is true. You can also use 
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pseudo classes at the end of the selector chain to set the style of the element when the iden-
tified state is true. The following is a list of pseudo classes.

■■ :link  Denotes an unvisited link where a:link selects all unvisited links.

■■ :visited  Denotes visited links where a:visited selects all visited links.

■■ :active  Denotes an active link when active means that the mouse button is pressed 
down and a:active selects all active links.

■■ :hover  Denotes a link the mouse cursor is over when a:hover selects the link the 
mouse is over.

■■ :focus  Denotes an element that has focus when input:focus selects the input that has 
focus.

■■ :checked  Denotes an option button or check box element whose checked attribute is 
set, where input[type=’checkbox’]:checked selects all check boxes that are selected.

■■ :lang(language)  Denotes an element whose lang attribute is set to language when 
p:lang(en) selects all paragraphs and the lang attribute starts with en.

■■ :not  Provides negation when div:not(“#mainContainer”) selects all <div> elements 
except the <div> element whose id is mainContainer.

■■ :nth-child(formula)  Selects the nth child of a parent if the formula is an integer 
value. For example, li:nthchild(3) selects the third list item. Note that the number is 
one-based, not zero-based. This pseudo class is powerful. 

You can provide a formula based on an + b when a is cycle count and n is a counter 
variable, and b represents the element within the cycle that you want to select. For 
example, li:nthchild(10n + 3) selects the third element of every 10 elements, so if a 
<ul> element contains 45 <li> elements, elements 3, 13, 23, 33, and 43 will be selected.

You can also use the keywords odd and even to select odd and even child elements. 
For example, li:nth-child(odd) selects elements 1, 3, 5, 7, and so on.

■■ :nth-last-child(n)  Selects the nth child of a parent if the formula is an integer value. 
For example, li:nth-last-child(3) selects the third list item from the end of the list. Note 
that the number is one-based, not zero-based.

■■ :only-child  Selects elements that are the only child of the parent.

■■ :only-of-type  Selects elements that are the only child of the parent and have the 
specified type.

■■ :first-of-type  Selects the first element of the specified type.

Pseudo elements are abstractions of the document tree that provide access to information 
that is not directly available in the DOM tree. You cannot group pseudo elements in the same 
selector as you can, for example, pseudo classes, in which you might combine a:hover and 
a:active as a:hover:active. You cannot use pseudo elements in inline styles. You cannot use 
pseudo elements in the selector chain to help you find other elements such as descendants.
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You can use pseudo elements only at the end of the selector chain to set the style of the 
pseudo element. The following is a list of pseudo elements.

■■ ::first-line  Selects the first line where p::first-line selects the first line of each para-
graph. You can apply a different style to the first line of a paragraph.

■■ ::first-letter  Selects the first letter where p::first-letter selects the first letter of each 
paragraph. You can apply a different style to the first letter of a paragraph. This option 
is useful when you want to create a large first letter.

■■ ::before  Inserts generated textual content inside the element where 
p::before{ content: “Note: “; } inserts “Note: “ into each paragraph directly before the 
existing content. In addition to adding the textual content, you can provide a style 
for the content when p::before{ content: “Note: “; color: red;} sets the color of “Note: ” 
to red.

■■ ::after  Inserts generated textual content inside each element when p::after{ content: 
“Done!“; } inserts “Done!” into each paragraph directly after the existing content. In 
addition to adding the textual content, you can provide a style for the textual content 
when p::after{ content: “Done!”; color: red;} sets the color of “Done!” to red.

NOTE  ONE OR TWO COLONS BEFORE PSEUDO ELEMENTS

CSS3 recommends one colon (:) before pseudo classes and two colons (::) before pseudo 
elements as a way to tell the difference between the two. CSS3 also allows one-colon usage 
on existing rules to be backward compatible with existing browsers, so most people will 
continue to use one colon to be backward compatible with older browsers. All new pseudo 
elements are required to have two colons.

Grouping selectors
You can group selectors when you will be applying the same style by separating each selector 
with a comma. Consider the following example, in which the two style rules have the same 
declaration blocks.

button { 
    background-color: white; 
    color: gray; 
} 
p { 
    background-color: white; 
    color: gray; 
}

In this scenario, you can condense the two style rules into a single style rule as shown in 
the following example, which applies the same style to all button and paragraph elements.

button, p { 
    background-color: white;
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    color: gray; 
}

Using subsequent adjacent sibling selectors
An adjacent selector can be used to select an element if it is preceded by a specific element. 
The plus (+) sign denotes an adjacent selector. For example, div + h1 selects the <h1> ele-
ment that immediately follows a <div> element. 

In the following example, div + h1 set the heading to a background color of yellow if the 
heading is preceded by a <div> element as the previous sibling.

div + h1 { 
    background-color: yellow; 
}

Consider the following HTML document, which has two <div> elements and various <h1> 
elements. 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <h1>The h1 child before the first div 
    </h1> 
    <div> 
        some child content 
        <h1>This is the first h1 child 
        </h1> 
        <div>another div here</div> 
        some text after the div 
        <h1>This is the second h1 child 
        </h1> 
        <h1>This is the third h1 child 
        </h1> 
    </div> 
    some following content 
    <span>here is a span</span> 
    <h1>This the first h1 that follows the paragraph 
    </h1> 
    <h1>This the second h1 that follows the paragraph 
    </h1> 
    <h1>This the third h1 that follows the paragraph 
    </h1> 
</body> 
</html>

The first <div> element has child <h1> elements, but they are children, not adjacent 
elements. The adjacent element that follows the first <div> element is the <span> element, 
which means that the first <div> element does not play a role in changing an <h1> element’s 
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background to yellow. The second <div> element is followed by some textual content, but 
the first element that follows the second <div> element is an <h1> element, so that <h1> 
element will have a yellow background. The result is shown in Figure 4-1.

FIGURE 4-1  Only one <h1> element background color set to yellow

Using the subsequent sibling selector
The subsequent sibling selector is similar to the adjacent sibling selector, but its search for the 
sibling match doesn’t stop at the first match. The tilde (~) character denotes the sibling selec-
tor. For example, div ~ h1 selects all <h1> elements that follow a <div> element. 

In the following example, div ~ h1 sets the heading to a background color of yellow if the 
heading is preceded by a <div> element as a previous sibling.

div ~ h1 { 
    background-color: yellow; 
}  

Using the HTML document from the adjacent sibling selector example, the first <div> 
element has child <h1> elements, but they are children, not adjacent elements. The adjacent 
element that follows the first <div> element is the <span> element, but sibling <h1> ele-
ments follow, and their backgrounds are changed to yellow. The second <div> element is 
followed by some textual content, and two <h1> elements follow the second <div> element; 
they will have a yellow background. Notice that with both <div> elements, there is an <h1> 
element before the <div> element, and their background color is not set to yellow because 
although they are siblings, they are prior siblings. The result is shown in Figure 4-2.
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FIGURE 4-2  All subsequent <h1> elements background color set to yellow

Using an attribute selector
An attribute selector selects elements based on the existence of the specified attribute. For 
example, a[title] selects all hyperlinks whose title attribute is defined.

The following example demonstrates the use of an attribute selector to locate all hyper-
links whose href attribute is defined. This example also demonstrates combining the attribute 
selector with the :hover pseudo class and the :after pseudo element to display the href in 
parentheses when the link is hovered over. Notice the use of the attr( ) function to retrieve the 
value of an attribute.

a[href]:hover:after { 
    content: " (" attr(href) ")"; 
    background-color: yellow; 
}

Consider the following HTML document that has is three <a> elements, two of which 
define the href attribute. 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <a  href='http://contoso.com' >Link 1</a><br /> 
    <a>Link 2</a><br /> 
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    <a  href='http://microsoft.com' >Link 3</a><br /> 
</body> 
</html>

The first and third <a> elements define the href attribute, which means that hovering over 
either of these causes the hyperlink to be displayed. The result is shown in Figure 4-3.

FIGURE 4-3  Hovering over a link whose href attribute is defined, causing the href value to be displayed

Using an attribute value selector
An attribute value selector selects all elements where the specified attribute has the specified 
value. For example, a[href=’http://contoso.com’] selects all hyperlinks where the href attribute 
is set to http://contoso.com. 

The following example demonstrates the use of the attribute value selector to locate all 
hyperlinks that have the href attribute set to http://contoso.com. This example also demon-
strates combining the attribute selector with the :hover pseudo class.

a[href='http://contoso.com']:hover { 
    background-color: yellow; 
}

Consider the following HTML document, which has three <a> elements, one of which has 
the href attribute set to http://contoso.com. 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 

http://contoso.com
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<body> 
    <a  href='http://contoso.com' >Link 1</a><br /> 
    <a>Link 2</a><br /> 
    <a  href='http://www.contoso.com' >Link 3</a><br /> 
</body> 
</html>

The first <a> element sets the href attribute to http://contoso.com, so hovering over this 
link causes the hyperlink to be displayed with a yellow background, as shown in Figure 4-4. 
The other hyperlinks remain unaffected.

FIGURE 4-4  Hovering over a link whose href attribute is set to http://contoso.com causes the href value 
to be displayed

A potential problem with this approach is that the value must match exactly to work. To 
solve this problem, use the attribute contains value selector.

Using the attribute contains value selector
The attribute contains value selector selects all elements that contain the specified attribute 
value within the specified attribute. This is similar to the attribute value selector, but it is more 
flexible because you don’t need to provide an exact match. To specify the attribute contains 
value selector, add an asterisk (*) suffix to the attribute name.

The following example demonstrates the use of the attribute contains value selector to 
locate all hyperlinks that have an href attribute value that contains contoso.com. This example 
also demonstrates combining the attribute selector with the :hover pseudo class.

a[href*='contoso.com']:hover { 
    background-color: yellow; 
}
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Consider the following HTML document, which has three <a> elements, one of which sets 
the href attribute to http://contoso.com. 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <a  href='http://contoso.com' >Link 1</a><br /> 
    <a href='http://microsoft.com'>Link 2</a><br /> 
    <a  href='http://www.contoso.com/default.html' >Link 3</a><br /> 
</body> 
</html>

The first and third hyperlinks have href attributes that contain contoso.com, so hovering 
over these hyperlinks causes the hyperlink to be displayed with a yellow background.

Using the attribute value starts with selector
An attribute value starts with selector selects all elements whose specified attributes value 
starts with the specified value. To specify the attribute value starts with selector, add a caret 
(̂ ) suffix to the attribute name.

The following example demonstrates the use of the attribute value starts with selector 
to locate all hyperlinks that reference external sites by looking for href values that start with 
http. This automatically includes hrefs that start with https. 

a[href^='http']:hover { 
    background-color: yellow; 
}

Consider the following HTML document that has three <a> elements, one of which sets 
the href attribute to http://microsoft.com. 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <a  href='sales/default.html' >Link 1</a><br /> 
    <a href='http://microsoft.com'>Link 2</a><br /> 
    <a  href='default.html' >Link 3</a><br /> 
</body> 
</html>

The first and third hyperlinks have href attributes that don’t start with http, so hover-
ing over these hyperlinks does not cause the hyperlink to be displayed with a yellow back-
ground. Hovering over the second hyperlink does cause the hyperlink to display with a yellow 
background.
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Using the attribute value ends with selector
An attribute value ends with selector selects all elements whose specified attributes value ends 
with the specified value. To specify the attribute value ends with selector, add a dollar sign ($) 
suffix to the attribute name.

The following example demonstrates the use of the attribute value ends with selector to 
locate all hyperlinks that reference jpg files.

a[href$='jpg']:hover { 
    background-color: yellow; 
}

Consider the following HTML document that has is three <a> elements, one of which sets 
the href attribute to http://microsoft.com. 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <a  href='sales/default.html' >Link 1</a><br /> 
    <a href='logo.jpg'>Link 2</a><br /> 
    <a  href='default.html' >Link 3</a><br /> 
</body> 
</html>

The first and third hyperlinks have href attributes that don’t end with jpg, so hovering 
over these hyperlinks does not cause the hyperlink to be displayed with a yellow back-
ground. Hovering over the second hyperlink does cause the hyperlink to display with a yellow 
background.

Using the attribute contains value in list selector
An attribute contains value in list selector selects all elements whose specified attribute 
contains the specified value when the attribute has a space-delimited list of values and there 
is a match to one of the values. This works well with custom attributes when you might want 
to specify a list of values in one attribute. For example, you might have a hyperlink that has 
a datalinktype attribute that contains a list of values that describe the type of link, such as 
secure, externalLink, internalLInk, imageFile, zipFile. When the link is rendered to the browser, 
it includes the datalinktype attribute with the appropriate values. You want to add different 
styles to the hyperlink based on these values, as follows.

a[data-linktype ~='externalLink'] { 
    background-color: yellow; 
} 
 
a[data-linktype ~='internalLink'] { 
    background-color: lime; 
} 
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a[data-linktype ~='imageFile']:after { 
    content: '(img)'; 
} 
 
a[data-linktype ~='zipFile']:after { 
    content: '(zip)'; 
}}

Consider the following HTML document that has three <a> elements where there is a mix 
of values and the appropriate styles must be applied based on the datalinktype attribute. 

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <a  href='http://contoso.com' data-linktype="externalLink zipFile">Link 1</a><br /> 
    <a href='default.html' data-linktype="internalLink zipFile">Link 2</a><br /> 
    <a  href='http://microsoft.com/logo.jpg' data-linktype="externalLink imageFile">Link 
3</a><br /> 
</body> 
</html>

The first and third hyperlinks are external links, so they have a background color of yellow. 
The second hyperlink is an internal link, so it has a background color of lime. The first and 
second hyperlinks are links to zip files, so ‘(zip)’ is appended to the content. The third hyper-
link is a link to an image so ‘(img)’ is appended to the content. The rendered HTML document 
is shown in Figure 4-5.

FIGURE 4-5  The rendered HTML document showing the different styles based on matching to an item in 
the datalinktype attribute
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Understanding the browser’s built-in styles
Even if you don’t define any styles for your HTML documents, at least one style sheet will be 
used to calculate the effective style for the elements within the document. Each browser has 
a built-in default style sheet, which is applied to all HTML documents before any other style 
sheets are applied.

You cannot access the browser’s style sheet directly, and be aware that there can be differ-
ences among browsers.

Extending browser styles with user styles
You can extend the browser’s styles by adding a user-defined style sheet to the browser. 
This is done differently based on the browser. To add a user-defined style sheet in Internet 
Explorer, navigate to Tools | Internet Options | General | Accessibility. The Accessibility window 
is displayed, as shown in Figure 4-6. 

FIGURE 4-6  The user style sheet if set to the myUser.css file

User styles are applicable only to that browser on that computer, so if you launch a differ-
ent browser on the same computer, your user-defined style sheet won’t work. In addition, if 
you run the same browser on a different computer, your user-defined style sheet won’t work.

Working with important styles
When you add styles to a user-defined style sheet, the styles typically don’t work because the 
user-defined styles are read, and then the HTML document’s styles are read. If the browser 
has a style rule setting from the user-defined style sheet, and then the HTML document’s 
style sheet reads a different style rule setting, the user-defined style is overridden by the 
HTML document’s style sheet. In the example, the problem is that the user might have dif-
ficulty reading webpage text and want to increase the font size on all webpages.
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To solve this problem, in the user-defined style sheet, you can add the “!important” modi-
fier after the CSS value to increase its priority. The “!important” modifier in the user-defined 
style sheet overrides any value from the HTML document’s style sheet, even if the “!impor-
tant” modifier is used in the HTML document’s style sheet. This is the most appropriate use of 
the “!important” modifier.

Although you can use the “!important” modifier with your HTML document’s style sheets, 
it’s not good practice to do so. It’s equivalent to using a jackhammer on a finish nail.

The following is an example of a user-defined CSS file that overrides the background color 
and text color of the body element.

@charset 'UTF-8'; 
body { 
    background-color: white !important; 
    color: black !important; 
}

Remember that the user-defined style sheet settings have a lower priority than the HTML 
document’s style sheets except when the “!important” modifier is used in the user-defined 
style sheet. In this case, the user-defined style has the highest priority.

How do styles cascade?
It’s important to understand how styles are resolved by the browser when style rules conflict. 
The following is the order of precedence the browser uses to calculate the effective style of 
an element.

1.	 Important  The browser must determine whether the “!important” modifier has been 
used. This has the highest priority, so if the “!important” modifier is found, it takes 
precedence over the specificity or textual order.

2.	 Specificity  The browser determines which rule is most specific and, if the browser 
can determine which rule is most specific, there is no need to examine the textual 
order.

3.	 Textual Order  The browser determines the textual order of the style rules where the 
last style rule in textual order has precedence over prior style rules.

Style rules can be defined in several style sheets, and it’s important to understand these 
style sheets, especially their relationship to the textual order. The following list describes the 
evaluation order of the various style sheets.

1.	 Browser’s built-in style sheet

2.	 User’s normal declarations in the user style sheet

3.	 Author’s normal declarations in the author style sheet

4.	 Author’s important declarations in the author style sheet

5.	 User’s important declarations in the user style sheet
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The author of the page can provide normal style declarations that override the user’s 
defined styles, based on the evaluation order. The user can have the final word by overriding 
the author’s declarations by using the “!important” modifier. This is probably the best imple-
mentation of the “!important” modifier.

Quick check
■■ What is the order of precedence for calculating the effective style of an element?

Quick check answer
■■ (1) Important, (2) Specificity, (3) Textual Order

Using specificity
Probably the most confusing aspect of determining the effective style of an element is deter-
mining the victor of conflicting styles when specificity is different among them. The rule with 
the most specific selector will prevail, but how do you determine which rule is most specific? 

To calculate the selector’s specificity, start by recording three values, known as a, b, and c, 
as follows.

■■ a  Record the number of id attributes in the selector.

■■ b  Record the quantity of class selectors, attributes selectors, and pseudo classes.

■■ c  Record the quantity of element names in the selector.

Although pseudo classes are counted, pseudo elements are not counted in the specific-
ity calculation. In addition, if you use the negation pseudo class, the selectors within it are 
counted, but the negation pseudo class is not counted. Last, the universal selector (*) is never 
included in calculations.

After recording the values of a, b, and c, concatenate the three numbers to form a specific-
ity value so that a has the highest value, then b, and c has the lowest value. Figure 4-7 dem-
onstrates the calculation of various selectors, from the lowest specificity value to the highest 
specificity value.
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FIGURE 4-7  Specificity value calculation examples, sorted from lowest to highest value

If you have conflicting style rules and you calculate the specificity value of each, if the 
values are the same, which style rule is used? Textual order becomes the tie breaker. The later 
of the style rules will be the effective style.

Understanding inheritance
An element can get its style from a parent element when no other styles are defined that are 
more specific, but it’s important to understand that the element only inherits a style from a 
parent when no style is defined for the prospective element property. Consider the scenario 
in which you want all text in your HTML document to be sized to extra-large. Rather than 
define a style for <input> elements, another style for <div> elements, and so on, you can just 
set the font of the <body> element as follows.

body { 
    font-size: x-large; 
}

In this example, all elements within the <body> element inherit the font size, but if an ele-
ment is assigned a font size, the assigned font size overrides the inherited size.
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Using the inherit value
The previous example was rather simple because elements typically have their properties set 
to inherit by default. What would you do if you have an element whose background color is 
set, but you want to reset the element to inherit from its parent? You could assign the inherit 
value to the background color, as shown in the following example.

body { 
    font-size: x-large; 
} 
li:nth-child(even) { 
    font-size: small; 
} 
li:nth-child(4) { 
    font-size: inherit; 
}

In this example, the <body> element font size is set to extra-large, and all child elements 
can inherit this setting. The next style rule selects even-numbered <li> elements and sets the 
font size to small. The last style rule resets the font size back to inherit for the fourth child 
<li> element.

Lesson summary
■■ A style rule, or style, is composed of two parts: the selector and the declaration block. 

The selector locates the elements in the HTML document that will be styled. The decla-
ration block contains the formatting instructions (declarations).

■■ Styles can be inline, embedded, or external.

■■ To maintain separation between structure and presentation, use external style sheets.

■■ Use the media attribute of the <link> element to specify the target device for a style 
sheet.

■■ Pseudo classes provide another way to select elements. Pseudo elements provide 
access to information that is not available from the DOM. Use two colons (::) to denote 
pseudo elements.

■■ Use the “!important” modifier with user-defined styles to override author-defined 
styles.

■■ Cascading precedence is by importance, specificity, and then textual order.

■■ The evaluation order of style sheets is the browser’s built-in style sheet, the user-
defined style sheet, the author’s normal style sheet, the author’s important style sheet, 
and the user’s important style sheet.

■■ Calculating the specificity of a selector is based on three levels of magnitude.

■■ Element styles that are not assigned can inherit their style from a parent element.
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Lesson review
Answer the following questions to test your knowledge of the information in this lesson. You 
can find the answers to these questions and explanations of why each answer choice is correct 
or incorrect in the “Answers” section at the end of this chapter.

1.	 You want to set the style of the first letter of every paragraph in a <div> element 
whose id is readingPane. Which style selector is most appropriate?

A.	 #readingPane p::first-letter

B.	 #readingPane::first-letter 

C.	 #readingPane p:first-child

D.	 #readingPane:first-child

2.	 The following style sheet rule is defined in Corporate.css.

div p.highlight{ 
    font-size: xx-large; 
    background-color: yellow; 
}

In Department.css, the following style sheet rule is defined.

div p { 
    background-color: blue; 
}

Your HTML document contains the following.

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="Corporate.css" rel="stylesheet" /> 
    <link href="Department.css" rel="stylesheet" /> 
</head> 
<body> 
    <div id="readingPane"> 
        <p class='highlight'> 
            Here is a test to see what the background color of a paragraph 
            will be blue or yellow. 
        </p> 
    </div> 
   </body> 
</html>

What will be the rendered background color of the paragraph?

A.	 Yellow

B.	 Blue

C.	 Transparent

D.	 White
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3.	 The following style sheet rule is defined in Corporate.css.

div p.highlight{ 
    font-size: xx-large; 
    background-color: yellow; 
}

In Department.css, the following style sheet rule is defined.

div p:first-of-type. { 
    background-color: blue; 
}

Your HTML document contains the following.

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="Corporate.css" rel="stylesheet" /> 
    <link href="Department.css" rel="stylesheet" /> 
</head> 
<body> 
    <div id="readingPane"> 
        <p class='highlight'> 
            Here is a test to see what the background color of a paragraph 
            will be blue or yellow. 
        </p> 
    </div> 
   </body> 
</html>

What will be the rendered background color of the paragraph?

A.	 Yellow

B.	 Blue

C.	 Transparent

D.	 White

Lesson 3: Working with CSS properties

Now that you know how to use CSS selectors, you can work with CSS properties. There are 
many CSS properties, and this lesson discusses the basic CSS properties that you need to 
know to provide a page layout.

Colors are explained in detail, followed by measurements and the CSS box model.
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After this lesson, you will be able to:
■■ Set CSS colors.

■■ Implement a layout by using the CSS box model.

■■ Position <div> elements.

Estimated lesson time: 30 minutes

Working with CSS colors
With CSS, colors can be specified in several ways, such as by color names, RGB color values, 
and ARGB color values. You can set the transparency or opacity. 

RGB values have been available since the earliest version of CSS. The RGB value is a six-
character field that represents a two-character hexadecimal value for the amount of red, then 
green, and then blue, and is prefixed with the pound (#) symbol. A value of 00 (two zeros) 
is the minimum value, and ff represents the maximum value for that color. This represents 
0–255 in decimal. The following are examples of RGB values.

■■ black  #000000

■■ white  #ffffff

■■ red  #ff0000

■■ green  #008000

■■ lime  #00ff00

■■ blue  #0000ff

■■ yellow  #ffff00

■■ gray  #808080

An example of setting the background color of an HTML document to yellow is as follows.

body { 
   background-color: #ffff00;  
}

NOTE  SHORTCUT FOR SETTING THE VALUE OF COLORS

Instead of representing the RGB value as #rrggbb, you might be able to represent the RGB 
value as #rgb. If the two-character codes for red, green, and blue are the same, you can use 
a single character for each to reduce the six-character value to a three-character value. For 
example, yellow is #ffff00 where the red component’s characters are the same, the green 
component’s characters are the same, and the blue component’s characters are the same. 
Therefore, yellow can be represented as three-character #ff0. This is a shortcut, and can 
only be used to represent the value as three characters. When the browser reads the color 
value as three characters, it will expand each character to be two of the same character. A 
color of #123 is the same as #112233, not #000123.
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Most colors can be represented by using this combination of red, green, and blue, but you 
don’t need to remember the RGB values if you take advantage of the CSS ability to use color 
names when making color assignments to properties. Table 4-1 contains a list of the color 
names with their corresponding RGB values.

TABLE 4-1  Color names with corresponding hex and decimal values

Color Name Hex Value Decimal Value

aliceblue #f0f8ff 240,248,255

antiquewhite #faebd7 250,235,215

aqua #00ffff 0,255,255

aquamarine #7fffd4 127,255,212

azure #f0ffff 240,255,255

beige #f5f5dc 245,245,220

bisque #ffe4c4 255,228,196

black #000000 0,0,0

blanchedalmond #ffebcd 255,235,205

blue #0000ff 0,0,255

blueviolet #8a2be2 138,43,226

brown #a52a2a 165,42,42

burlywood #deb887 222,184,135

cadetblue #5f9ea0 95,158,160

chartreuse #7fff00 127,255,0

chocolate #d2691e 210,105,30

coral #ff7f50 255,127,80

cornflowerblue #6495ed 100,149,237

cornsilk #fff8dc 255,248,220

crimson #dc143c 220,20,60

cyan #00ffff 0,255,255

darkblue #00008b 0,0,139

darkcyan #008b8b 0,139,139

darkgoldenrod #b8860b 184,134,11

darkgray #a9a9a9 169,169,169

darkgreen #006400 0,100,0

darkgrey #a9a9a9 169,169,169

darkkhaki #bdb76b 189,183,107
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Color Name Hex Value Decimal Value

darkmagenta #8b008b 139,0,139

darkolivegreen #556b2f 85,107,47

darkorange #ff8c00 255,140,0

darkorchid #9932cc 153,50,204

darkred #8b0000 139,0,0

darksalmon #e9967a 233,150,122

darkseagreen #8fbc8f 143,188,143

darkslateblue #483d8b 72,61,139

darkslategray #2f4f4f 47,79,79

darkslategrey #2f4f4f 47,79,79

darkturquoise #00ced1 0,206,209

darkviolet #9400d3 148,0,211

deeppink #ff1493 255,20,147

deepskyblue #00bfff 0,191,255

dimgray #696969 105,105,105

dimgrey #696969 105,105,105

dodgerblue #1e90ff 30,144,255

firebrick #b22222 178,34,34

floralwhite #fffaf0 255,250,240

forestgreen #228b22 34,139,34

fuchsia #ff00ff 255,0,255

gainsboro #dcdcdc 220,220,220

ghostwhite #f8f8ff 248,248,255

gold #ffd700 255,215,0

goldenrod #daa520 218,165,32

gray #808080 128,128,128

green #008000 0,128,0

greenyellow #adff2f 173,255,47

grey #808080 128,128,128

honeydew #f0fff0 240,255,240

hotpink #ff69b4 255,105,180

indianred #cd5c5c 205,92,92

indigo #4b0082 75,0,130
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Color Name Hex Value Decimal Value

ivory #fffff0 255,255,240

khaki #f0e68c 240,230,140

lavender #e6e6fa 230,230,250

lavenderblush #fff0f5 255,240,245

lawngreen #7cfc00 124,252,0

lemonchiffon #fffacd 255,250,205

lightblue #add8e6 173,216,230

lightcoral #f08080 240,128,128

lightcyan #e0ffff 224,255,255

lightgoldenrodyellow #fafad2 250,250,210

lightgray #d3d3d3 211,211,211

lightgreen #90ee90 144,238,144

lightgrey #d3d3d3 211,211,211

lightpink #ffb6c1 255,182,193

lightsalmon #ffa07a 255,160,122

lightseagreen #20b2aa 32,178,170

lightskyblue #87cefa 135,206,250

lightslategray #778899 119,136,153

lightslategrey #778899 119,136,153

lightsteelblue #b0c4de 176,196,222

lightyellow #ffffe0 255,255,224

lime #00ff00 0,255,0

limegreen #32cd32 50,205,50

linen #faf0e6 250,240,230

magenta #ff00ff 255,0,255

maroon #800000 128,0,0

mediumaquamarine #66cdaa 102,205,170

mediumblue #0000cd 0,0,205

mediumorchid #ba55d3 186,85,211

mediumpurple #9370db 147,112,219

mediumseagreen #3cb371 60,179,113

mediumslateblue #7b68ee 123,104,238

mediumspringgreen #00fa9a 0,250,154
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Color Name Hex Value Decimal Value

mediumturquoise #48d1cc 72,209,204

mediumvioletred #c71585 199,21,133

midnightblue #191970 25,25,112

mintcream #f5fffa 245,255,250

mistyrose #ffe4e1 255,228,225

moccasin #ffe4b5 255,228,181

navajowhite #ffdead 255,222,173

navy #000080 0,0,128

oldlace #fdf5e6 253,245,230

olive #808000 128,128,0

olivedrab #6b8e23 107,142,35

orange #ffa500 255,165,0

orangered #ff4500 255,69,0

orchid #da70d6 218,112,214

palegoldenrod #eee8aa 238,232,170

palegreen #98fb98 152,251,152

paleturquoise #afeeee 175,238,238

palevioletred #db7093 219,112,147

papayawhip #ffefd5 255,239,213

peachpuff #ffdab9 255,218,185

peru #cd853f 205,133,63

pink #ffc0cb 255,192,203

plum #dda0dd 221,160,221

powderblue #b0e0e6 176,224,230

purple #800080 128,0,128

red #ff0000 255,0,0

rosybrown #bc8f8f 188,143,143

royalblue #4169e1 65,105,225

saddlebrown #8b4513 139,69,19

salmon #fa8072 250,128,114

sandybrown #f4a460 244,164,96

seagreen #2e8b57 46,139,87

seashell #fff5ee 255,245,238
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Color Name Hex Value Decimal Value

sienna #a0522d 160,82,45

silver #c0c0c0 192,192,192

skyblue #87ceeb 135,206,235

slateblue #6a5acd 106,90,205

slategray #708090 112,128,144

slategrey #708090 112,128,144

snow #fffafa 255,250,250

springgreen #00ff7f 0,255,127

steelblue #4682b4 70,130,180

tan #d2b48c 210,180,140

teal #008080 0,128,128

thistle #d8bfd8 216,191,216

tomato #ff6347 255,99,71

turquoise #40e0d0 64,224,208

violet #ee82ee 238,130,238

wheat #f5deb3 245,222,179

white #ffffff 255,255,255

whitesmoke #f5f5f5 245,245,245

yellow #ffff00 255,255,0

yellowgreen #9acd32 154,205,50

An example of using a color name to set the background color of an HTML document to 
yellow is as follows.

body { 
   background-color: yellow;  
}

Using the rgb function
Another way to represent RGB colors is to use the rgb function. This function accepts the 
three R, G, and B parameters, either as an integer or as a percentage. If the integer value is 
above or below the valid 0–255 range, the value is automatically interpreted as the minimum 
or maximum value. The following are examples of the rgb function.

h1 { background-color: rgb(255,0,0); }  
h1 { background-color: rgb(-100,500,0); } /*interpreted as 0,255,0 */ 
h1 { background-color: rgb(20%,150%,0%); } /*interpreted as 20%,100%,0% */ 
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Using transparency
You can set the CSS opacity property to control the amount of transparency an element has. 
This is especially useful when content is placed over an image and you still want to see the 
image. The opacity must be a value between 0.0 and 1.0, where 0.0 is invisible and 1.0 is 
opaque. In the following example, the opacity of an element whose id is mainContent is set so 
the element is 50 percent see-through and anything under that element is still visible.

#mainContent { 
   opacity: .5;  
}

Using the rgba function
The rgba function is similar to the rgb function except it has an alpha parameter, which rep-
resents the amount of transparency to use. The alpha parameter value must be between 0.0 
and 1.0, where 0.0 is invisible and 1.0 is fully opaque. The following are examples of using the 
rgba function.

h1 { background-color: rgba(255,0,0,0.5); }  
h1 { background-color: rgba(0,255,0,1); }  
h1 { background-color: rgba(20%,50%,0%, 0.2); } 

Using the hsl function
Another way to represent a color in CSS3 is to use hue-saturation-lightness (HSL) colors. Like 
RGB colors, HSL colors use three numbers, but the numbers are for hue, saturation, and light-
ness. The hue is calculated as an angle of the color circle where red is 0 or 360 (degrees), and 
other colors are spread around the circle, as shown in Figure 4-8. As you look at the degrees 
in the circle, yellow can be represented as 60, as –240, or even as 420. You can normalize the 
value by using the (((x mod 360) + 360) mod 360) formula. The reason for adding 360 and 
performing a second modulus is to handle negative values.

The saturation and lightness values are represented in percentages. Saturation is the 
amount of color to provide, and lightness is the amount of lightening to provide. It’s easy to 
produce matching colors by keeping the hue value the same and adjusting the saturation 
and lightness to get the desired colors. Primary colors typically have a saturation value of 100 
percent and a lightness value of 50 percent. Some examples of HSL are as follows.

h2 { color: hsl(60, 100%, 50%); } /* yellow */ 
h2 { color: hsl(120, 100%, 25%); } /* dark green */ 
h2 { color: hsl(0, 100%, 50%); } /* red */
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FIGURE 4-8  The HSL color wheel

Working with text
Formatting text is one of the most common CSS tasks. You set the font typeface, which is also 
known as the font family, such as Times New Roman. You then set the font, which is a specific 
member of the typeface, such as Times New Roman 12-point bold.

Font families belong to one of five groups.

■■ serif  Font families with serifs or curls at the top and bottom of characters, such as 
Times New Roman

■■ sans serif  Font families without serifs, such as Arial

■■ monospace  Font families in which all characters have the same width, such as 
Courier New

■■ cursive  Font families that imitate handwriting, such as Mistral

■■ fantasy  Font families that are decorative and used in titles, such as Impact

The most commonly used font families belong to one of three groups: serif, sans serif, or 
monospaced. Figure 4-9 shows an example of the three groups.

Key 
Terms
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FIGURE 4-9  The serif, sans serif, and monospaced font families

Serif and sans serif font families have characters of proportional width, meaning that char-
acters have different widths, unlike the monospaced font families.

Setting the font-family property
In your style rule, you can use the font-family property to set the typeface of the elements 
that match the selector. Be careful when specifying the font family because the one you 
specify must exist on the user’s computer. If the font family doesn’t exist, the browser will 
use its default font. To be safe, it’s usually best to specify a common font family such as Arial, 
Courier New, Georgia, Times New Roman, or Verdana. Arial and Verdana are sans serif fonts 
that are easy to read and commonly used. 

You can specify a list of font families in your style rule. The browser will attempt to use the 
first font family specified. If the browser doesn’t have the first font family, it will attempt to 
use the second font family, and so on. The following example depicts multiple font families 
being specified.

h1 { font-family: arial, verdana, sans-serif; } 
h1 { font-family: "times new roman", serif; } 
h1 { font-family: "courier new", monospace; }

In this example, the last font family listed is actually the name of the generic group, which 
instructs the browser to use a font family from that group if the browser doesn’t have the 
other font families that were first specified.

What other options do you have when you are trying to specify a font family that the user 
probably won’t have? In the past, developers would create a GIF image that was a picture 
of the text and then use the image on the page. If you do this, you should always populate 
the alt attribute with the text. Remember that Lesson 1 covers the use of @font-face, which 
enables you to provide a link to the font you want to use. 

Specifying the font size
To set the size of the font, you can set the font-size property. Font sizes can be specified by 
using absolute units or relative units, and there are many ways to set the size. The absolute 
length units are useful when the output environment is known because absolute length units 
are fixed in relation to one another and anchored to some physical measurement. The follow-
ing is a list of the available measurement units.

■■ em  A relative measurement multiplier of the parent element’s computed font size

■■ px  An absolute measurement pixel unit, 96 pixels per inch
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■■ pt  An absolute measurement point unit, 72 points per inch

■■ pc  An absolute measurement pica unit, 12 points per pica

■■ in  An absolute measurement inch unit

■■ mm  An absolute measurement millimeter unit

■■ cm  An absolute measurement centimeter unit

There is also a set of absolute sizes whose size is controlled by the browser, but the recom-
mended size is 1.2 em from the previous size. These sizes are xx-small, x-small, small, medium, 
large, x-large, and xx-large. 

Similar to this, there is a set of relative sizes whose size is based on the parent element’s 
size. These sizes are larger and smaller.

In addition to all the sizes already covered, you can use percentage values to size your 
font, which provides a size that’s relative to the parent element’s computed font size. 

Here are some examples of using the various measurement units to set the font-size 
property.

h1 { font-size: 12px; } 
h1 { font-size: 200%; } 
h1 { font-size: 1.2em; } 
h1 { font-size: 1in; } 
h1 { font-size: 2cm; }

With all these measurement choices, what is the recommended measurement unit to use? 
For screen rendering, try to use the em or percentage measurements because these measure-
ments scale well. For printer rendering, consider using any of the absolute font measurements 
such as point, pixels, picas, inches, centimeters, or millimeters. 

Working with the CSS box model
Creating a nice layout for your webpage requires you to understand the CSS box model, 
which defines the spacing around boxes in your HTML document, as shown in Figure 4-10. 

The margin is the space outside the border, between the border and the next element. The 
padding is the space inside the border, between the border and the content. If the border is 
being displayed, the margin and padding settings will have distinct effects. If the border is 
not being displayed, it can be difficult to differentiate margin and padding settings.
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FIGURE 4-10  The CSS box model

Setting the border, padding, and margin properties
You can set the border, padding, and margin easily by assigning a value to the corresponding 
property, as shown in the following style sheet rule. 

p { 
    border: 10px; 
    padding: 25px; 
    margin: 15px; 
    background-color: yellow; 
    border-style: solid; 
    border-color: green; 
}

This style sheet rule sets the border width to 10 pixels on all four sides. The padding is set 
to 25 pixels on all four sides, and the margin is set to 15 pixels on all four sides. Now consider 
the following HTML document and how the style rule affects its rendering.

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <p> 
        this is the third div - Lorem ipsum dolor sit amet, salutandi 
        conceptam sea cu, eos id legimus percipit argumentum. Habeo  
        ipsum mandamus sit an, aeterno pertinax vim ad, et cibo  
        atomorum mea. Ad vis illum porro disputando, ei eligendi  
        mandamus liberavisse sea. Sea debet comprehensam no, et  
        blandit officiis eos, ut per ubique abhorreant 
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    </p> 
</body> 
</html>

Figure 4-11 shows the rendered webpage. Notice the large gap between the text and the 
border, which is the padding. The border is rather thick with its width setting of 10 pixels. 
Outside the border, there is white space all around the paragraph, which is the margin prop-
erty setting of 15 pixels.

FIGURE 4-11  Controlling the margin, padding, and border properties

In addition to setting each of these properties to a value that controls all four sides, you 
can specify each side and the value. For example, you can assign a different value to each side 
of the border, as shown in the following style rule.

p { 
    border-bottom: 10px; 
    border-right: 5px; 
    border-left: 1px; 
    border-top: 0px; 
    padding: 25px; 
    margin: 15px; 
    background-color: yellow; 
    border-style: solid; 
    border-color: green; 
}

In this example, the top border is not displayed because its width is set to 0 pixels. You can 
also add -bottom, -top, -left, and -right to the padding and margin properties. There are also 
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some shortcuts to specifying the settings for each side. You can set the properties by specify-
ing top, right, bottom, and left by separating each value with a space as follows.

padding: 1px 2px 3px 4px ;

In this example, the top is set to 1 pixel, the right is set to 2 pixels, the bottom is set to 3 
pixels, and the left is set to 4 pixels. In addition, if you know that you want the top and bot-
tom to have the same values and the left and right to have the same values, you can assign 
the two values so that the first value is the top and bottom setting, and the second value is 
the left and right setting. The following example sets the top and bottom to 5 pixels and the 
left and right to 15 pixels.

padding: 5px 15px;

Quick check
■■ From the element outward, describe the box model.

Quick check answer
■■ An element contains content immediately surrounded by the padding, which is 

then surrounded by the border, which is then surrounded by the margin.

Positioning <div> elements
The <div> element has been the all-purpose element to use for creating page layouts. 
Although there is movement away from using the <div> element in favor of using semantic 
markup, the <div> element is still used when style needs to be applied to content that is not 
represented with semantic elements.

The <div> element represents a rectangular block of content. Consider the following 
HTML document.

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title></title> 
    <link href="default.css" rel="stylesheet" /> 
</head> 
<body> 
    <div id="div1"> 
        <p>this is the first div</p> 
    </div> 
    <div id="div2"> 
        <p>this is the second div</p> 
        <div id="div3"> 
            <p> 
                this is the third div - Lorem ipsum dolor sit amet, salutandi 
                conceptam sea cu, eos id legimus percipit argumentum. Habeo  
                ipsum mandamus sit an, aeterno pertinax vim ad, et cibo  

Key 
Terms
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                atomorum mea. Ad vis illum porro disputando, ei eligendi  
                mandamus liberavisse sea. Sea debet comprehensam no, et  
                blandit officiis eos, ut per ubique abhorreant 
            </p> 
        </div> 
        <div id="div4"> 
            <p> 
                this is the fourth div - Ignota impetus sadipscing sed ut,  
                sed ea alia menandri imperdiet. Te inani suscipiantur duo,  
                ad mei utroque accusata. Has veri dolores assueverit cu,  
                ad vocent fuisset expetenda quo. Vim id quot aliquid, ea  
                iisque gloriatur mei, eos ea ludus graeci melius. Saepe  
                accusam pericula cu usu, eos at alia everti. 
            </p> 
        </div> 
        <div id="div5"> 
            <p> 
                this is the fifth div - Ei duo viderer legendos, fastidii 
                eligendi ad usu, audire accusamus te vel. Ullum referrentur 
                mei at, qui tota reque neglegentur ne. Ius eu minim  
                copiosae, malorum antiopam voluptaria te vel, nemore  
                eruditi fastidii nec te. Eos id prima ridens, prompta  
                alterum conclusionemque eu duo. Et vis elaboraret quaerendum. 
                Repudiare interesset his ad, vis facete commune ne. 
            </p> 
        </div> 
    </div> 
    <div id="div6"> 
        <p> 
            this is the sixth div 
        </p> 
    </div> 
</body> 
</html>

Notice that the <div> elements with id of div3, div4, and div5 are nested within div2. These 
elements contain dummy filler text. The default.css file contains the following style rule.

p { 
    margin: 0px; 
} 
 
div { 
    border: solid; 
    border-color: black; 
} 
 
#div1 { 
    background-color: yellow; 
} 
 
#div2 { 
    background-color: cyan; 
} 
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#div3 { 
    background-color: lightpink; 
} 
 
#div4 { 
    background-color: orange; 
} 
 
#div5 { 
    background-color: lightblue; 
} 
 
#div6 { 
    background-color: lightgray; 
}

In the style rules, the <p> element margin is set to 0 pixels to keep the paragraph from 
inserting lots of space. Each <div> element background color is set to help differentiate 
each element. If you display this page in a browser, you will see something that looks like 
Figure 4-12.

FIGURE 4-12  The <div> elements rendering below one another

The default behavior of the <div> element is such that it consumes the entire width of the 
screen, which forces the next <div> element to render on the next line. The borders touch 
one another, and the text is very close to the borders. You can see how div2 contains div3, 
div4, and div5 because the borders are contained within div2’s border.
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The first thing you might want to do is set the <div> elements to a fixed location and size 
to help you gain control of the placement of the <div> elements when you are creating your 
page layout. Use the position property, which should be set to static, relative, absolute, or 
fixed as follows.

Using the static position
The element is displayed where it would normally appear in the HTML flow. This is the default 
setting and is not usually used except to override settings that might have been applied.

Using the relative position
The element can be offset from where it normally appears in the HTML flow. In this example, 
div2 has the following style rule.

#div2 { 
    background-color: cyan; 
    position: relative; 
    top: 15px; 
    left: 30px; 
}

With the top set to 15 pixels, div2 and its contents will be pushed down 15 pixels from its 
normal location. The left setting of 30 pixels will push div2 and its contents to the right by 30 
pixels. The result is shown in Figure 4-13.

FIGURE 4-13  The use of relative positioning to move div2 and its contents
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In this example, div2 and its contents maintained the original size and were cut off on the 
right side of the screen, and the last <div> element, div6, is still in its original location. The 
values for top and left can also be negative to move the element in the opposite direction.

Using the absolute position
The element is removed from the HTML flow and positioned within the first non-static ele-
ment. If all parent elements are static (the default), then the element is positioned within the 
browser window. In this example, div2 has the following style rule, which sets the position to 
absolute, and no parent elements are non-static.

#div2 { 
    background-color: cyan; 
    position: absolute; 
    top: 15px; 
    left: 30px; 
}

With the top set to 15 pixels, div2 and its contents will be pushed down 15 pixels, not from 
its normal location, but from the top of the browser window. The left setting of 30 pixels will 
push div2 and its contents to the right by 30 pixels, also not from its normal location, but 
from the left side of the browser window. The result is shown in Figure 4-14.

FIGURE 4-14  The use of absolute positioning to move div2 and its contents

In this example, div2 and its contents maintained the original size, and the last <div> ele-
ment, div6, has moved from its original location and is now under div1 because div2 and its 
contents are no longer in the HTML document flow. Because there are no parent elements 
that are non-static, the positioning is relative to the browser window. 
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Now that div2 is non-static, what would happen if the position of one of its child elements 
were set to absolute? For example, suppose div5 has the following style rule.

#div5 { 
    background-color: lightblue; 
    position: absolute; 
    top: 5px; 
    left: 5px; 
}

If div5 had no non-static parent elements, div5 would be positioned in the top-left corner 
of the browser window. Because div5 has div2 as a non-static parent, div5 will be positioned 
in the top-left corner of div2. The result is shown in Figure 4-15.

FIGURE 4-15  The use of absolute positioning within a non-static element

Notice that div5 is positioned relative to div2, not relative to the browser window. One 
of the benefits of this approach is that you can easily set up div3, div4, and div5 as columns 
within div2 by setting the top, left, right, and width properties for div3, div4, and div5, respec-
tively. Before demonstrating this, what would you do if you wanted div5’s position to be rela-
tive to the browser window? You can use fixed positioning instead of absolute positioning.

Using the fixed position
The element position is calculated much like it is with absolute positioning, but this is always 
in relation to the browser window.

From the previous example, the style rule for div5 is changed to the following.

#div5 { 
    background-color: lightblue; 
    position: fixed; 
    top: 5px; 
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    left: 5px; 
}

With the position set to fixed, div5 is positioned relative to the browser window, as shown 
in Figure 4-16.

FIGURE 4-16  Setting the position to fixed to set the positioning relative to the browser window

More absolute positioning
Return now to absolute positioning. You can set the position, size, and location of div3, div4, 
and div5. The following is the contents of the default.css file.

p { 
    margin: 0px; 
} 
 
div { 
    border: solid; 
    border-color: black; 
} 
 
#div1 { 
    background-color: yellow; 
} 
 
#div2 { 
    background-color: cyan; 
    position: absolute; 
    top: 15px;
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    left: 30px; 
    width: 450px; 
    height:400px; 
} 
 
#div3 { 
    background-color: lightpink; 
    position: absolute; 
    top:0px; 
    left: 0px; 
    width: 33%; 
    height:100%; 
} 
 
#div4 { 
    background-color: orange; 
    position: absolute; 
    top:0px; 
    left:33%; 
    width:33%; 
    height:100%; 
} 
 
#div5 { 
    background-color: lightblue; 
    position: absolute; 
    top: 0px; 
    right: 0px; 
    width:33%; 
    height:100%; 
} 
 
#div6 { 
    background-color: lightgray; 
}

In this example, div2 has an explicit width set to 450 pixels, and its height is set to 400 
pixels. The top and left properties of div3 are set to 0 pixels. These settings are relative to 
div2. The width of div3, div4, and div5 are set to 33 percent, which is relative to div2’s width. 
The height of div3, div4, and div5 are set to 100 percent, which is relative to the height of 
div2. The left property of div4 is set to 33 percent instead of 150 pixels, which means that you 
can change the width of div2, and the columns will be automatically sized and positioned. The 
result is shown in Figure 4-17.

One of the problems with this solution is that the height of div2 is fixed at 400 pixels, and 
changes to the content of div3, div4, or div5 can result in a large gap at the bottom or clip-
ping of the text at the bottom. This might be acceptable in some scenarios, but div6 is still at 
the top. You might want the columns to grow and shrink dynamically and div6 to be placed at 
the bottom of the columns, even as the column height changes. The use of the float property 
can solve this problem.
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FIGURE 4-17  The use of absolute positioning to create columns

Using the float property
Absolute positioning can be a bit brittle when using absolute settings. In the previous 
example, it would be better if the <div> elements were not removed from the HTML docu-
ment flow but, rather, could be sized and placed side by side to produce columns. If the 
<div> elements are not removed from the HTML document flow, div6 will automatically stay 
at the bottom.

The float property can be set to allow an element to float to the left or right. An element 
can be floated only horizontally, not vertically, and will float as far to the left or right as it can. 
Elements after the floating element flow around the floating element. Elements before the 
floating element are not affected.

To understand how the float property works, the same HTML document is used as in pre-
vious examples, and the following is the content of the default.css file.

p { 
    margin: 0px; 
} 
 
div { 
    border: solid; 
    border-color: black; 
} 
 
#div1 { 
    background-color: yellow; 
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} 
 
#div2 { 
    background-color: cyan; 
} 
 
#div3 { 
    background-color: lightpink; 
    float: left; 
    width: 80%; 
} 
 
#div4 { 
    background-color: orange; 
} 
 
#div5 { 
    background-color: lightblue; 
} 
 
#div6 { 
    background-color: lightgray; 
}

In this example, the div3 float property is set to left, and the width is set to 80 percent. 
Figure 4-18 shows the rendered page.

FIGURE 4-18  Floating elements with wrapping

In Figure 4-18, div3 width and float properties are set. The width is set to 80 percent, but 
what happens to the leftover 20 percent? In this example, div4 is placed right after div3, so 
div4 flows downward until div3 ends. At that point, div4’s width becomes 100 percent. The 
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net effect is that div4 wraps around div3. This technique is commonly used to insert pictures 
in an HTML document so that the text wraps around the image. 

When multiple elements’ float property is set to the same direction, the elements stack 
horizontally. This behavior can be used to create columns. In the following example, the float 
property of div3, div4, and div5 is set to left, and their width property is set to 33 percent, 
using the following style rules.

p { 
    margin: 0px; 
} 
 
div { 
    border: solid; 
    border-color: black; 
} 
 
#div1 { 
    background-color: yellow; 
} 
 
#div2 { 
    background-color: cyan; 
} 
 
#div3 { 
    background-color: lightpink; 
    float: left; 
    width: 32%; 
} 
 
#div4 { 
    background-color: orange; 
    float: left; 
     width: 32%; 
} 
 
#div5 { 
    background-color: lightblue; 
    float: left; 
     width: 32%; 
} 
 
#div6 { 
    background-color: lightgray; 
}

The width is set to 32 percent instead of 33 percent because the width setting does not 
include the border width, which is defaulting to 2 pixels. The result is shown in Figure 4-19.
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FIGURE 4-19  Using the float property to create columns

With all three columns rendering side by side and inside div2, borders use a total of 14 
pixels. If the width is set to 33 percent, the last column won’t fit and will be pushed under div3 
because setting the width to 32 percent causes a sliver to be available on the right side, and 
div6 fills the void. How can div6 be styled to show just at the bottom? Use the clear property.

Using the clear property
The clear property instructs the browser to place the clear element after the floating ele-
ments. Set the clear property to both, as shown in the following style rule for div6.

#div6 { 
    background-color: lightgray; 
    clear: both; 
}

Figure 4-20 shows the rendered page. Notice the location of div6. Using this approach 
keeps div6 from consuming space beside the columns.
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FIGURE 4-20  The clear property set to both

Using the box-sizing property
The previous example looks good except for the space on the right side. Many developers 
would play with the width settings on the three columns until they found settings that cause 
the third column to line up properly on the right. Remember that the reason for the gap on 
the right side is that the width of the columns is set to 32 percent because the width is based 
on the content of the element, not including the border.

To solve this problem, you can change the way the browser calculates the width by setting 
the box-sizing property on div3, div4, and div5. The box sizing has the following valid values.

■■ content-box  The default setting; calculates the width based on the content width 
only.

■■ border-box  Calculates the width based on the border, padding, and content width.

■■ padding-box  Calculates the width based on the padding and content width.

In the following example, the columns’ box sizing is set to border-box, and then the width 
of the columns is set to 33 percent, 34 percent, and 33 percent.

p { 
    margin: 0px; 
} 
 
div { 
    border: solid; 
    border-color: black; 
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} 
 
#div1 { 
    background-color: yellow; 
} 
 
#div2 { 
    background-color: cyan; 
    clear: both; 
} 
 
#div3 { 
    background-color: lightpink; 
    box-sizing: border-box; 
    float: left; 
    width: 33%; 
} 
 
#div4 { 
    background-color: orange; 
    box-sizing: border-box; 
    float: left; 
    width: 34%; 
} 
 
#div5 { 
    background-color: lightblue; 
    box-sizing: border-box; 
    float: left; 
    width: 33%; 
} 
 
#div6 { 
    background-color: lightgray; 
    clear: both; 
}

The rendered output is shown in Figure 4-21. 
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FIGURE 4-21  Using the box-sizing property to control width calculations

NOTE  ALTERNATE BROWSER RENDERING

Remember that in many of these examples, different browsers render differently. In this 
example, you will need to add the following style rule to fix Firefox.

-moz-box-sizing: border-box;

If you look closely at Figure 4-21, you might notice that on the left and right sides of the 
columns, there is a very small space. This is because div3, div4, and div5 are inside div2; they 
fit within the border of div2. If you need these columns to line up exactly with the border of 
div2, you can take div3, div4, and div5 out of div2.

Quick check
■■ You want to set the width of an element based on its overall width. What should 

the box sizing be set to?

Quick check answer
■■ box-sizing: border-box;
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Centering content in the browser window
Creating a page layout that looks great in any browser and continues to look good as the 
browser window is resized can be a daunting task. A common approach to solving this 
problem is to create a <div> element that contains your content and set the <div> to a fixed 
width, such as 800 pixels. 

If you set the width to a fixed size, you’ll probably want to center the <div> element in 
the browser window. You can do that by setting the left and right margins of the <div> ele-
ment to auto. When both margins are set to auto and the width is set, the browser divides 
the excess margin space equally. The result is a centered <div> element. For example, if your 
content is in a <div> element whose id is set to “container”, you can add the following style 
rule to center the container’s contents.

#container { 
   width: 600px; 
   margin-left: auto; 
   margin-right: auto; 
}

The width must be set, or the centering will not work.

Lesson summary
■■ CSS colors can be set using color names; hexadecimal notation; or the rgb, rgba, and 

hsl functions.

■■ Use the opacity property to set the transparency.

■■ To format text, set the font-family property and then set the font properties.

■■ Font families that have curls at the top and bottom of characters belong to the serif 
font family group. Font families that don’t have curls belong to the sans serif font fam-
ily group. Font families whose characters are all the same width belong to the mono-
spaced font family group. Font families that imitate handwriting belong to the cursive 
font family group. Font families that are decorative belong to the fantasy font family 
group.

■■ The CSS box model defines element content as surrounded by padding, which is then 
surrounded by the border, which is then surrounded by the margin.

■■ You can set all four sides of the margin, padding, and border by providing a single size 
to be applied to all sides, or you can set individual sides by adding -top, -bottom, -left, 
or -right to the property and assigning a value to each.

■■ The <div> element can be positioned by assigning a value of static, relative, absolute, 
or fixed to the position property.

■■ The float property can be used to create columns without removing the <div> element 
from HTML flow. This property can also be used to position images so that text flows 
around the image.
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■■ Use the clear property to indicate when an element is to be positioned clear after the 
previous element.

■■ Use the box-sizing property to change the default width calculation from content to 
border.

Lesson review
Answer the following questions to test your knowledge of the information in this lesson. You 
can find the answers to these questions and explanations of why each answer choice is correct 
or incorrect in the “Answers” section at the end of this chapter.

1.	 You want to find three shades of a color to use on parts of your webpage. Which color 
function helps you accomplish this task?

A.	 rgb( )

B.	 rgba( )

C.	 hsl( )

D.	 color( )

2.	 A font that has curls at the top and bottom of its characters belongs to which font 
family group?

A.	 monospace

B.	 serif

C.	 sans serif

D.	 cursive

E.	 fantasy

3.	 You want to position a <div> element in relation to the browser window. Which posi-
tion setting do you use? 

A.	 static

B.	 relative

C.	 absolute

D.	 fixed

Practice exercises

If you encounter a problem completing any of these exercises, the completed projects can be 
installed from the Practice Exercises folder that is provided with the companion content.
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Exercise 1: Add a style sheet to the calculator project
In this exercise, you apply your CSS3 knowledge by adding a cascading style sheet to the 
WebCalculator project that you created in Chapter 3, “Getting started with JavaScript.” You 
add style rules to improve the look of the webpage. The color scheme for this webpage will 
be purple-blue, and all colors will have the hue set to 255.

This exercise adds style rules with a minimum of modifications to the default.html file. In 
the next exercise, you make changes to the default.html file that the style rules can use to fin-
ish cleaning up the webpage.

1.	 Start Visual Studio Express 2012 for Web. Navigate to File | Open Project. 

2.	 Navigate to the solution that you created in Chapter 3 and select the WebCalculator.sln 
file. Click Open. You can also navigate to File | Recent Projects and Solutions to select 
the solution. 

If you didn’t complete the exercises in Chapter 3, you can use the solution in the 
Chapter 4 Exercise 1 Start folder.

3.	 In the Solution Explorer window, right-click the default.html file and choose Set As 
Start Page. Press F5 to verify that your home page is displayed.

4.	 In the Solution Explorer window, add a CSS file by right-clicking the Content folder in 
the project and navigating to Add | Style Sheet. 

5.	 Name the page default.css and click OK.

6.	 Open the default.html page, drag the default.css file from the Solution Explorer win-
dow, and drop it just before the <script> element that loads the CalculatorLibrary.js 
file. The <head> element should look like the following.

<head> 
    <title>Web Calculator</title> 
    <link href="Content/default.css" rel="stylesheet" /> 
    <script type="text/javascript" src="Scripts/CalculatorLibrary.js"></script> 
</head>

7.	 Open the default.css file and set the body background color with maximum saturation 
and half lightening as follows.

body { 
    background-color: hsl(255,100%,50%); 
}

8.	 Add a style rule that formats the text boxes. 

This style sets the height, width, text alignment, padding, and border style as follows.

input { 
    width: 446px; 
    height: 35px; 
    text-align: right; 
    padding: 10px; 
    border: inset; 
}
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9.	 Add a style rule that formats the buttons. 

This style sets the background color, width, height, and border styles as follows.

button { 
    background-color: hsl(255, 50%, 80%); 
    width: 150px; 
    height: 50px; 
    border: outset; 
}

10.	 Add a style rule that sets the format of the buttons when you hover over a button. 

This style sets the background color as follows.

    button:hover { 
        background-color: hsl(255, 50%, 90%); 
    }

11.	 Add a style rule that sets the format of the buttons when a button is clicked. 

This style sets the background color and the border style as follows.

    button:active { 
        border: inset; 
        border-width: thick; 
        border-color: hsl(255, 100%, 100%); 
        background-color: hsl(255, 50%, 50%); 
    }

12.	 Add a style rule that provides common formatting for the buttons and text boxes. 

The selector should be for the <input> and the <button> elements and should set the 
font family, font size, border width, border color, and margin.

input, button { 
    font-family: Arial; 
    font-size: 24pt; 
    border-width: thick; 
    border-color: hsl(255, 100%, 100%); 
    margin: 5px; 
}

13.	 Add a style to the txtResult text box to indicate that this text box is read-only. 

The style sets the background color as follows.

#txtResult { 
    background-color: hsl(255, 50%, 80%); 
}

14.	 To see the results, press F5 to start debugging the application. 

You should see a nicer-looking calculator interface, as shown in Figure 4-22.
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FIGURE 4-22  The web calculator user interface

15.	 Try entering data and clicking the plus and minus buttons. 

The calculator should be working.

16.	 Switch back to Visual Studio by pressing Alt+Tab. Notice that the title bar says 
(Running).

17.	 Press Shift+F5 to stop debugging. 

Shift+F5 works only when Visual Studio has the focus, not when the running applica-
tion has the focus.

The only real change on the default.html page was to add the link to the style sheet. 
The calculator is left justified in the browser window, and too many settings have abso-
lute values. In the next exercise, you clean up the rest of this webpage.

Exercise 2: Clean up the web calculator
In this exercise, you continue with the project from Exercise 1 and modify the default.html file 
to aid in formatting the webpage. You add <div> elements so you can center the calculator 
in the browser window. You also implement a read-only CSS class that can be used on any 
read-only text box.



	198	 CHAPTER 4	 Getting started with CSS3

1.	 Open the project from Exercise 1. 

If you didn’t perform Exercise 1, you can use the project located in the Exercise 2 Start 
folder.

2.	 Open the default.html file. 

3.	 Surround the inputs and buttons with a <div> element whose id is set to “calculator”.

This <div> element will be used to center the calculator and create a box around it. 
The default.html should look like the following.

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title>Web Calculator</title> 
    <link href="Content/default.css" rel="stylesheet" /> 
    <script type="text/javascript" src="Scripts/CalculatorLibrary.js"></script> 
</head> 
<body> 
    <div id="calculator"> 
        <input id="txtResult" type="text" readonly="readonly" /><br /> 
        <input id="txtInput" type="text" /><br /> 
        <button id="btn7">7</button> 
        <button id="btn8">8</button> 
        <button id="btn9">9</button><br /> 
        <button id="btn4">4</button> 
        <button id="btn5">5</button> 
        <button id="btn6">6</button><br /> 
        <button id="btn1">1</button> 
        <button id="btn2">2</button> 
        <button id="btn3">3</button><br /> 
        <button id="btnClear">C</button> 
        <button id="btn0">0</button> 
        <button id="btnClearEntry">CE</button><br /> 
        <button id="btnPlus">+</button> 
        <button id="btnMinus">-</button> 
    </div> 
    <script type="text/javascript"> 
        window.addEventListener('load', initialize, false); 
    </script> 
</body> 
</html>

4.	 Open the default.css file. 

5.	 Insert, after the body style, a style rule for the <div> element whose id is “calculator”. 
Set the style properties to put a border around the calculator. Set a fixed height and 
width. Center the contents and set the padding as follows.

#calculator { 
    border: solid; 
    background-color: hsl(255, 100%, 60%); 
    width: 500px; 
    height: 500px; 
    margin-left: auto; 
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    margin-right: auto; 
    text-align: center; 
    padding: 10px; 
}

Now that you have a box with a fixed height and width, you can change the height and 
width settings on the input and button elements to be a percentage of the calculator 
size. 

6.	 Change the style rules as follows.

input { 
    width: 85%; 
    height: 7%; 
    text-align: right; 
    padding: 10px; 
    border: inset; 
} 
 
button { 
    background-color: hsl(255, 50%, 80%); 
    width: 25%; 
    height: 10%; 
    border: outset; 
}

Instead of setting the style of txtResult by using its id, it would be better to change the 
selector to apply the style to any element whose read-only attribute is set. 

7.	 Change the style rule as follows.

[readonly] { 
    background-color: hsl(255, 50%, 80%); 
}

Your completed default.css file should look like the following.

body { 
    background-color: hsl(255,100%,50%); 
} 
 
#calculator { 
    border: solid; 
    background-color: hsl(255, 100%, 60%); 
    width: 500px; 
    height: 500px; 
    margin-left: auto; 
    margin-right: auto; 
    text-align: center; 
    padding: 10px; 
} 
 
input { 
    width: 85%; 
    height: 7%; 
    text-align: right; 
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    padding: 10px; 
    border: inset; 
} 
 
button { 
    background-color: hsl(255, 50%, 80%); 
    width: 25%; 
    height: 10%; 
    border: outset; 
} 
 
    button:hover { 
        background-color: hsl(255, 50%, 90%); 
    } 
 
    button:active { 
        border: inset; 
        border-width: thick; 
        border-color: hsl(255, 100%, 100%); 
        background-color: hsl(255, 50%, 50%); 
    } 
 
input, button { 
    font-family: Arial; 
    font-size: 24pt; 
    border-width: thick; 
    border-color: hsl(255, 100%, 100%); 
    margin: 5px; 
} 
 
[readonly] { 
    background-color: hsl(255, 50%, 80%); 
} 

8.	 Press F5 to run the application. 

Figure 4-23 shows the completed calculator.
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FIGURE 4-23  The completed web calculator

9.	 Try clicking the number buttons to choose numbers and try the plus and minus but-
tons while observing the result. Try clicking the clear-entry button after you enter a 
number. Try clicking the clear button to see the input and result clear.

Suggested practice exercises

The following additional exercises are designed to give you more opportunities to practice 
what you’ve learned and to help you successfully master the lessons presented in this chapter.

■■ Exercise 1  Learn more about positioning by adding more <div> elements to the 
webpage to define a header and footer for the page. Use CSS style rules to set the 
position.

■■ Exercise 2  Learn more about CSS selectors by adding more elements to the page 
and try setting the format by selecting the elements without using an id. 

■■ Exercise 3  Learn more about colors by changing the color scheme, using RGB values.
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Answers

This section contains the answers to the lesson review questions in this chapter.

Lesson 1
1.	 Correct answer: C

A.	 Incorrect: //temporary is a comment for programming languages such as C, C++, 
and C#, but it’s not applicable in a style sheet.

B.	 Incorrect: --temporary is a SQL Server comment, not a style sheet comment.

C.	 Correct: The block comment syntax, /* temporary */, can make an entire block of 
text into a comment.

D.	 Incorrect: rem temporary is a DOS batch file comment, but it’s not applicable to 
style sheets. 

2.	 Correct answer: C

A.	 Incorrect: Inline styles do not provide any separation because they are defined on 
the HTML element.

B.	 Incorrect: Embedded styles provide little separation because they are located in 
the HTML <head> element.

C.	 Correct: External style sheets provide the best separation because the style rules 
are in a separate file from the HTML document.

D.	 Incorrect: The @import statement is used in external style sheets to import styles 
into the style sheet. This provides reuse functionality. The @import statement can-
not be used in the HTML document.

3.	 Correct answer: B

A.	 Incorrect: The rel attribute specifies the relationship between the HTML document 
and the linked file.

B.	 Correct: The media attribute is required to specify the style sheet usage.

C.	 Incorrect: Using the printer.css name has no bearing on the usage of the file.

D.	 Incorrect: The target attribute typically specifies the frame the link will target.

Lesson 2
1.	 Correct answer: A

A.	 Correct: The first part of the selector locates the element with id of readingPane 
while the second part of the selector locates all paragraph elements, and then 
returns the first letter of each paragraph so the style can be applied to it.
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B.	 Incorrect: The first part of the selector locates the element with id of readingPane 
while the second part of the selector returns the first letter of the <div> element, 
but not for each paragraph.

C.	 Incorrect: The first part of the selector locates the element with id of readingPane 
while the second part of the selector locates all paragraph elements and returns 
only the first paragraph. The style is applied to the entire paragraph. 

D.	 Incorrect: The first part of the selector locates the element with id of readingPane 
while the second part of the selector returns the child of its parent, so the style is 
applied to the entire <div> element.

2.	 Correct answer: A

A.	 Correct: Specificity is the deciding factor in this example. The specificity value is 
0,1,2 in the first style rule. The specificity value is 0,0,2 in the second style rule. The 
first value is higher; thus, yellow is displayed.

B.	 Incorrect: Remember that textual order comes into play only when the specificity 
values are the same.

C.	 Incorrect: There are selector matches that would keep the color from being 
transparent.

D.	 Incorrect: There are selector matches that would keep the color from being white.

3.	 Correct answer: B

A.	 Incorrect: Remember that if the specificity values are the same, textual order dic-
tates the outcome.

B.	 Correct: The specificity value for both style rules is 0,1,2, so textual order dictates 
the outcome. The Department.css file is linked after the Corporate.css file, so the 
style rule in the Department.css file will be applied.

C.	 Incorrect: There are selector matches that would keep the color from being 
transparent.

D.	 Incorrect: There are selector matches that would keep the color from being white.

Lesson 3
1.	 Correct answer: C

A.	 Incorrect: The rgb function requires you to specify varying amounts of red, green, 
and blue for each color, so it’s not easy to derive three colors that match.

B.	 Incorrect: The rgba function is the same as the rgb function, except that you need 
to specify the alpha (opacity) value, too.

C.	 Correct: By using the hsl function, you can set the hue value and then adjust the 
saturation and lightening values to derive other matching colors.

D.	 Incorrect: There is no color function that can be used in a style sheet to generate 
a color.
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2.	 Correct answer: B

A.	 Incorrect: The monospace font family characters are all the same width.

B.	 Correct: The serif font family characters have serifs (curls) on the top and bottom 
of them.

C.	 Incorrect: The sans serif font family characters do not have serifs (curls) on the top 
and bottom of them.

D.	 Incorrect: The cursive font family characters imitate handwriting.

E.	 Incorrect: The fantasy font family has decorative characters.

3.	 Correct answer: D

A.	 Incorrect: Using static, the element is displayed where it would normally appear in 
the HTML flow. This is the default.

B.	 Incorrect: Using relative, the element is displayed relative to where it would nor-
mally appear in the HTML flow.

C.	 Incorrect: Using absolute, the element is removed from the HTML flow and 
positioned within the first non-static element. Although this could mean that the 
element is positioned within the browser window, it’s not guaranteed.

D.	 Correct: Using fixed, the element is removed from the HTML flow and positioned 
within the browser window.
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C H A P T E R  5

More HTML5

The previous chapters covered a lot of material you need to know. Much, but not all, of 
the content in the previous chapters existed before the HTML5 technologies came to be. 

This chapter provides a transition, moving you from old to new topics. Lesson 1, “Thinking 
HTML5 semantics,” discusses many aspects of HTML5 semantics that are primarily new top-
ics. Lesson 2, “Working with tables,” explains tables, which is an older but relevant topic, and 
describes added features in HTML5.

Lessons in this chapter: 
■■ Lesson 1: Thinking HTML5 semantics  205

■■ Lesson 2: Working with tables  229

Before you begin

To complete this chapter, you must have some understanding of web development. This 
chapter requires the hardware and software listed in the “System requirements” section in 
the book’s Introduction.

Lesson 1: Thinking HTML5 semantics

The previous chapter covered CSS positioning; all the examples used the <div> element. 
The <div> element has been the preferred element to use for positioning content when 
creating a page layout. 

Many developers have also used the <table> element, but that element is much more 
difficult to use, especially to maintain a website. Lesson 2 explains the <table> element but 
doesn’t use a <table> element for page layout.

This lesson provides a different approach to creating a page layout; it covers semantic 
elements and explains why you should use them.
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After this lesson, you will be able to:
■■ Create a semantic layout.

■■ Create an HTML5 document.

■■ Annotate content.

■■ Display various forms of semantic content.

Estimated lesson time: 30 minutes

Why semantic markup?
One of the problems with using <div> and <span> elements is that they have little meaning 
other than “I need to do something with this content.” For <div> elements, you typically need 
to position the content on the page. For <span> elements, you need to apply special format-
ting to the content.

You might be wondering what kind of meaning the <div> and <span> elements can 
provide. For <div> elements, it might be better to have an element that represents the page 
header and can be positioned. You might want a different element that represents the page 
footer and can be positioned.

Are your users reading your HTML source? If the <div> element is the all-purpose tool to 
position elements, why use these new semantic elements?

These are good questions and thoughts. In fact, if you search the web for semantic 
markup, you’ll see plenty of discussions, some quite heated, about this topic.

Developers have been using <div> elements for page layout, and the developer usually 
provides the meaning of each <div> element based on its id or CSS class. The W3C analyzed 
thousands of webpages and found the most common id and class names. Rather than start 
over, the W3C made these names into new elements. Obvious examples are the <header> 
and <footer> elements.

Browser support for HTML5
Your users typically don’t read your HTML source when they browse to your website, but 
many machines are reading your HTML source with the goal of interpreting your webpage. 
Web crawlers are constantly surfing the Internet, reading webpages and building indexed 
searchable content that can be used to find your website. Many people have Nonvisual 
Desktop Access (NVDA) devices, which provide an alternate means of viewing, reading, and 
processing webpages. Some NVDA devices implement voice synthesis to read webpages to 
visually impaired people; others provide a Braille-like interface so the user can read your web-
pages by touch, as shown in Figure 5-1.
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NVDA devices need your help to interpret your webpage content properly. They need you 
to use meaningful HTML tags that define the purpose of each element’s contents. Doing so 
helps crawlers produce better matches to search queries, and NVDA devices that read your 
webpages to users can provide a more meaningful experience. For more information, visit 
http://www.nvdaproject.org/.

FIGURE 5-1  The refreshable Braille display

Creating semantic HTML5 documents
Now that you understand the importance of using semantic markup, you might decide that 
you’ll never use a <div> or <span> element again. However, you will come across content 
that needs to be styled but doesn’t clearly fit the meaning of any semantic elements. You can 
and should use <div> and <span> elements in these scenarios.

Throughout this book, you will find many HTML5 tags. As you create your HTML pages, 
you will be faced with the sometimes daunting task of providing meaning to your content by 
supplying semantic tags. Use semantics carefully so you use an element only for its intended 
purpose. If you need a custom element, use the <div> or <span> tag and add a class name or 
id that conveys the semantics you desire. Be pragmatic and not too much of a purist.

Creating an HTML5 layout container
The previous chapter showed many examples that demonstrate the use of <div> elements 
to provide positioning of content on a webpage. If you were creating a webpage to display 
blog posts, you might create a layout container for your page that looks like the example in 
Figure 5-2. 
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FIGURE 5-2  A blog site layout container using <div> elements

A layout container lays out its children in a way that is flexible and reusable. For the devel-
oper, the purpose of the <div> elements is easy to understand based on the id and CSS class 
names. How can the browser understand the elements? If you want the browser to give the 
user the ability to focus automatically on the first element in the main content when the page 
opens, how would you do this? If you want the browser to give the user special quick-launch 
buttons for the menu items, how could you accomplish this?

By using HTML5 semantic elements, you can create a layout container that uses elements 
that are meaningful to both the developer and the browser. The following are common ele-
ments by which to create an HTML5 layout container.

■■ <header>  Defines a section that provides a header. You can use the <header> 
element at the top of your HTML document as a page header. You can also use the 
<header> element in the <article> element.

■■ <footer>  Defines a section that provides a footer. You can use the <footer> element 
at the bottom of your HTML document as a page footer. You can also use the <footer> 
element in the <article> element.

■■ <nav>  Defines a section that houses a block of major navigational links.

■■ <aside>  Defines a section of content that is separate from the content the <aside> 
element is in. This is typically used for sidebars.

■■ <section>  Part of the whole that is typically named with an <h1> to <h6> element 
internal element.

Key 
Terms
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■■ <article>  A unit of content that can stand on its own and can be copied to other 
locations. A blog post is a good example of an article.

Figure 5-3 shows how these elements might be applied to create a layout container. 

FIGURE 5-3  Layout container example, using the new HTML5 elements

In Figure 5-3, all <div> elements have been replaced with the new HTML5 elements. 

Using the <header> element
The <header> elements in Figure 5-3 replace the <div id=”header”> elements in Figure 5-2, 
which cleans up the page a bit and provides a section meaning to browsers and other 
devices. Don’t confuse the HTML5 <header> element that is within a <body> element, which 
is visible, with the HTML <head> element for the HTML document, which is invisible. 

The <header> element should contain <h1> to <h6>, referred to as an <hn> moving 
forward element, containing your visible heading. You can also have other content with 
your <header> element, such as company logos and navigational links, as in the following 
example.

<header> 
   <h1>Contoso Ltd.</h1> 
   <img src="logo.jpg" alt="Company Logo" /> 
   <p>Other supplementary information</p> 
</header>

You can have multiple <header> elements in an HTML document. There are multiple 
<header> elements within this layout container because each <article> element has a 
<header>.
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The <header> element can also contain the <hgroup> element, which provides the ability 
to group one or more <hn> elements within a <header> element, as shown in the following 
code example.

<header> 
   <hgroup> 
      <h1>Primary Header</h1> 
      <h2>seconday header</h2> 
   </hgroup> 
   <img src='logo.jpg' alt='Company Logo' /> 
</header>

The <hgroup> is a wrapper for one or more related header elements. The <hgroup> 
element can be in a <header> element but doesn’t need to be in a <header> element. The 
<hgroup> is most commonly used for subtitles and alternative titles.

The biggest reason for using the <hgroup> element has to do with using HTML5 outliner 
tools. If you have an <h1> header element and an <h2> subheader element, and you don’t 
use the <hgroup> to connect a header and subheader, the outline treats the <h2> as a sec-
ond level, but you really want the subheading to be ignored. The <hgroup> will expose only 
the first element and hide the other <hn> elements in the <hgroup>. 

If your header is just an <hn> and contains no other content, you don’t need a <header> 
element. As soon as you have more than a single <hn>, such as <img> elements and <p> 
elements, wrap your content in a <header> element. When you have multiple <hn> ele-
ments, such as a header and subheader, wrap the <hn> elements in the <hgroup> element. A 
<header> element should not be nested inside a <header> element.

By looking at the difference between Figure 5-2 and Figure 5-3, you can see that the 
<header> element replaced the <div id=”header”> element. Be careful, because by default 
the <header> element on some browsers does not render as a rectangular block as the 
<div> element does. You can fix this by adding the following style rule to provide matching 
behavior.

header { display:block;}

Using the <footer> element
The <footer> elements in Figure 5-3 replace the <div id=”footer”> elements in Figure 5-2, 
which cleans up the page a bit and provides a section meaning to browsers and other 
devices. 

The <footer> element typically contains information about the section it’s in, such as who 
wrote it, copyright information, and links to related documents. The <footer> element is 
much like the <header> element except that it typically belongs at the bottom of a section 
instead of at the top. Like the <header> element, it can be used many times within an HTML 
document to provide ending content for the HTML document and ending content for articles 
and sections within the HTML document. The <footer> element should not be nested inside a 
<footer> element. The following is an example of a <footer> element.
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<footer> 
   <ul> 
      <li>Copyright (C) 2012, Contoso Ltd., All rights reserved</li> 
      <li><a href="default.html">Home</a></li> 
   </ul> 
</footer>

Using the <nav> element
The <nav> element in Figure 5-3 replaces the <div id=”menu”> element in Figure 5-2, which 
provides a section meaning to browsers and devices. The <nav> element wraps a group of 
major links that are on your page. Menus are the most common candidates for the <nav> 
element.

Like menus, footers commonly have groups of links, but you don’t need to use the <nav> 
element if you are using the <footer> element, and the <nav> element is not required for 
links within your content. You can have many <nav> elements in an HTML document. For 
example, in addition to the menu that is normally on the left side or across the top of the 
page, you might have a group of links above the footer that link to the next page of blog 
posts or to other major areas of your site.

Think of a screen reader when implementing the <nav> element. It will be looking for the 
primary navigation area on the webpage so it can present these links to the user as menu 
items that have links to other areas within the current website. Links to off-site locations 
should not be part of the <nav> element. Footer links to secondary areas of your website also 
don’t require a <nav> element.

Using the <aside> element
The <aside> element in Figure 5-3 replaces the <div id=”advertise”> element in Figure 5-2, 
which provides a section meaning to browsers and devices. 

The <aside> element wraps secondary content when used for sidebars. In many cases, this 
is where the advertising and other site-related content goes. In addition, when the <aside> 
element is in an article, it should contain content tangentially related to the content within 
the article. The use of the <aside> element differs based on the context, as shown in the fol-
lowing example.

<body> 
  <header> 
    <h1>Blogging for fun</h1> 
  </header> 
  <article> 
    <h1>Blog of the day</h1> 
    <p>This is today's blog post. La, la, la, la, la,  
    la, la, la, la, la, la</p> 
    <aside> 
      <!-- Inside the article, so it's related to the article --> 
      <h1>What's this all about?</h1> 
      <p>This article talks about la, la...</p> 
    </aside> 
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  </article> 
  <aside> 
    <!-- Outside the article, so it's related to the sites --> 
    <h2>Blog Advertising</h2> 
    <p>You too can have your own blog...</p> 
  </aside> 
</body>

The two meanings make sense when you consider that an article should be a complete 
unit that can be shared.

Using roles
In Figure 5-3, the <aside> element and the <div> element implement the role attribute, 
specified by the Web Accessible Initiative (WAI), which specifies the Accessible Rich Internet 
Applications (ARIA) suite, called WAI-ARIA. 

WAI-ARIA defines the role class hierarchy and how roles are used to provide specific 
meaning to screen readers for accessibility purposes. There are many parent role classes, and 
there are child role classes that inherit from role classes. One such parent role class is called 
the landmark role class, which represents regions of the page intended as navigational land-
marks. The following are child classes of the landmark role class.

■■ application  An area declared as a web application as opposed to a web document.

■■ banner  An area on a webpage that has site-specific content, such as site name and 
logo, instead of page-specific content; maximum one per webpage, usually header 
content.

■■ complementary  An area on a webpage that complements the page but still has 
meaning if separated from the page.

■■ contentinfo  An area that contains information about the parent document such as 
copyright notices and links; maximum one per webpage, usually footer content.

■■ form  An area on a webpage that contains a collection of input controls for gathering 
data to be sent to the web server; search forms should use the search role.

■■ main  An area that contains the main content of the document; maximum one per 
webpage.

■■ navigation  An area that contains navigational links.

■■ search  An area on a webpage that contains a collection of input controls for entering 
and displaying search information.

You can use these roles to provide meaning to an area of the webpage, but the new 
HTML5 elements already provide meaning. However, the HTML5 elements don’t provide a 
new element to identify the main content of the webpage. Instead, all known content is not 
the main content, and what’s left over must be the main content. Furthermore, the <aside> 
element is used as a sidebar, and you might want to provide more meaning. Why not use the 
WAI-ARIA role to provide meaning to other developers and to assistive devices? That is what 
is illustrated in Figure 5-3.

Key 
Terms
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Controlling format by using the <div> element 
Don’t forget that the <div> element can be placed around content, enabling you to control 
its format. The <div> element is invisible and has no meaning, so when using HTML5, it’s gen-
erally better to use a semantic element such as article or section to provide context that has 
meaning. If all you need is formatting, the use of the <div> element is perfect.

Adding thematic breaks
Use the <hr /> element to add a thematic break. It is a void element, so it cannot have any 
content. You can use the <hr /> element to provide a thematic break when there is a scene 
change in a story or to denote a transition to another topic within a section of a reference 
book.

Annotating content
When annotating content by using HTML5 elements, be aware that the <b> and <i> ele-
ments that have been around since the beginning are still available but now have new mean-
ing. This section describes the use of the <b> and <i> elements and many other elements 
that can be used to annotate content.

Using the <b> element
The <b> element was used to produce bold text, but now elements should have meaning, 
not style. To keep the <b> element but also have semantic elements, the meaning needed to 
change. 

According to the W3C, the <b> element represents a span of text to which attention is 
being drawn for utilitarian purposes without conveying any extra importance and with no 
implication of an alternate voice or mood, such as keywords in a document abstract; product 
names in a review; actionable words in interactive, text-driven software; or an article lede. 
Therefore, you can apply any style you want to the <b> element, although keeping the bold 
style makes the most sense. 

The <b> element is the element of last resort because headings should be denoted with 
the <hn> element, emphasized text should be denoted with the <em> element, important 
text should be denoted with the <strong> element, and marked or highlighted text should 
use the <mark> element. Refrain from using the <b> element except to denote product 
names in a review, keywords in a document extract, or an article lede, as shown in the follow-
ing example.

<article> 
   <h1>PolyWannaWidget Review</h1> 
   The <b>PolyWannaWidget</b> is the best product 
   to use for creating crackers from nothing  
   other than a hammer. 
</article>
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Using the <strong> element
Closely related to the <b> element is the <strong> element, which represents strong impor-
tance for its contents. You can show relative importance by nesting <strong> elements within 
<strong> elements. Note that changing the importance of part of the text in a sentence does 
not change the meaning of the sentence. The following is an example that is in response to 
the question, “Should I take a left turn?”

<p> 
   You need to turn <strong>right</strong>. 
</p>

Note that the default styles for <strong> and <b> elements look the same.

Using the <i> element 
The <i> element was used to produce italic text, but like the <b> element, the element 
should provide meaning, not style.

According to the W3C, the <i> element represents a span of text that is in an alternate 
voice or mood or is otherwise offset from the normal prose in a manner indicating a different 
quality of text, such as a taxonomic designation, a technical term, an idiomatic phrase from 
another language, a thought, or a ship name in Western texts.

This means that that you can apply any style to the <i> element, although, like the <b> 
element, you probably should keep the default style. 

The <em> element
Use the <em> element for emphatic stress. Use it to designate text you’d pronounce some-
what differently, with emphasis. The following is an example that is in response to the ques-
tion, “Can you find a developer?”

<p> 
   I <em>am</em> a developer. 
</p>

Note that the default styles for <em> and <i> elements look the same.

Using the <abbr> element for abbreviations and acronyms
In earlier versions of HTML, you could indicate an acronym by using the <acronym> element, 
but in HTML5, the <acronym> element is obsolete. Use the <abbr> element to indicate an 
abbreviation or acronym and use the title attribute to provide the full text. 

The <abbr> element is an inline element and can be used with <strong> or other inline 
elements as necessary. The following is an example of denoting an abbreviation and acronym 
by using the <abbr> element. 

<p> 
   The <abbr title='radio detection and ranging'>radar</abbr>  
   must be repaired <abbr title='as soon as possible'>ASAP</abbr> 
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   by Contoso, <abbr title='Incorporated'>Inc.</abbr> 
</p>

Note that the title is not required, especially when you know that everyone will know the 
meanings of the abbreviations and acronyms.

The <address> element 
Use the <address> element to define contact information for the author/owner of a docu-
ment. You may include email address, postal address, or any contact address that references 
the author/owner of the document.

Be careful to use the <address> element only when referencing the author/owner of the 
document. Do not use it for arbitrary address information on your webpage. For example, if 
you are displaying your customer’s address on a webpage, it should not be wrapped in an 
<address> element.

The following is an example of the use of the <address> element in the footer of a 
webpage.

<footer> 
   Copyright (C) 2012  
   <address> 
      Contoso, Inc.  
      <a href="email:WebMaster@Contoso.com"> 
         WebMaster@Contoso.com 
      </a> 
   </address> 
</footer>

Quotations and citations
When it’s time to start quoting, you can use the <blockquote> element to create a long, run-
ning quotation and the <q> element for an inline quotation. Both these elements have a cite 
attribute that names the source work of the quote.

The <blockquote> element is a block-level element; it can contain almost anything, includ-
ing headers, footers, tables, and paragraphs. The <blockquote> element is a sectioning root, 
which means that any <hn> elements within the <blockquote> element will not be included 
in an outline of the HTML document. In addition, a single paragraph does not need to be 
included in a <p> element.

The <blockquote> and <q> elements have a cite attribute that names the source work, 
but as an attribute, this is hidden data. A better approach is to use the <cite> element, which 
you can place in the <footer> element of your <blockquote> and <q> elements. The cita-
tion should always contain the name of the work, not the author name. The following is an 
example of the <blockquote> element.

<blockquote> 
   O Romeo, Romeo, wherefore art thou Romeo?<br /> 
   Deny thy father and refuse thy name;<br /> 

Key 
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   Or if thou wilt not, be but sworn my love<br /> 
   And I'll no longer be a Capulet.<br /> 
   <footer> 
     <p> 
         by William Shakespeare,  
        <cite>Romeo and Juliet</cite> Act 2, scene 2 
     </p> 
   </footer> 
</blockquote>

The <cite> element contains only the name of the work, not the author or the location 
within the work.

When you want to add an inline quotation, use the <q> element instead of using 
quotation marks. The browser will insert the quotation marks for you. You can add the cite 
attribute to the <q> element, which should contain only the name of the work. Furthermore, 
the <q> element can be nested within another <q> element. The following is an example of 
the <q> element.

<p> 
    John said to the audience <q>Sally was crying when she  
    shouted <q>Leave me alone</q> and then she ran away.</q> 
</p>

This example renders the first quotation by using double quotes and the second quotation 
by using single quotes.

Documenting code by using the <code> and <samp> elements
When you’re documenting code and code examples in your HTML document, the <code> 
and <samp> elements provide a means for adding semantic meaning to your code and code 
output.

When you want to display source code of any type in the HTML document, use the <code> 
element, as shown in the following example.

<code class="keepWhiteSpace"> 
sayHello('Mom'); 
function sayHello(name)  
{ 
    alert('Hello ' + name + '!'); 
} 
</code>

After you run the sample code, you can document the output of the code by using the 
<samp> element, as shown in the following example.

<samp class="keepWhiteSpace"> 
   Hello Mom! 
</samp>

Remember that the <code> and <samp> elements provide semantic meaning to the 
HTML, but they don’t preserve the white space. For example, the preceding sample code will 
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display on one line, but the keepWhiteSpace class preserves the white space by using the fol-
lowing style rule.

.keepWhiteSpace { 
    white-space: pre; 
}

This style rule is not compatible with all browsers, so you might want to use the <pre> ele-
ment to prevent white space normalization, as described next.

Displaying preformatted content by using the <pre> element
The browser typically normalizes the HTML content by removing extra white space, line feeds, 
and paragraphs from the rendered page. You will often need to provide blocks of text where 
you want to maintain the existing format when it’s rendered. Use the <pre> element to pre-
vent the normalization of the HTML document, as shown in the following example.

<pre> 
<code> 
sayHello('Mom'); 
function sayHello(name)  
{ 
    alert('Hello ' + name + '!'); 
} 
</code> 
</pre>

In this example, the <code> element provides semantic meaning to the content, and the 
<pre> element prevents white-space normalization. 

Using the <var> element
The <var> element denotes a variable in a mathematical equation, as shown in the following 
example.

<p> 
The resistance <var>r</var> of a piece of wire is equal to the voltage <var>v</var> 
divided by the current <var>i</var>. 
</p>

Using the <br /> and <wbr /> elements
The <br /> and <wbr /> elements are void elements, meaning that they cannot have any con-
tent and provide only a line break in your HTML document. 

The <br /> element provides an immediate line break, which continues the document flow 
on the next line of the browser.

The <wbr /> element, which is a word break, provides an indication to the browser that it 
may insert a line break at this location. The browser decides whether to insert the break.
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Using the <dfn> element to define a term
The <dfn> element denotes the definition of a term, also known as the defining instance of 
the term. The <dfn> element can contain a title attribute, which, if it exists, must contain the 
term being defined. 

If the <dfn> element contains exactly one element child node and no child text nodes, and 
that child element is an <abbr> element with a title attribute, that attribute is the term being 
defined.

Consider the following example that uses the <dfn> element with the <abbr> element to 
provide a definition.

<p> 
    A motor vehicle has a <dfn id="vin"> 
    <abbr title="Vehicle Identification Number">VIN</abbr></dfn> 
    that is unique. Over the years, the  
    <abbr title="Vehicle Identification Number">VIN</abbr> 
    has had different formats,  
    based on the vehicle manufacturer.  
</p> 
<p> 
    In the United States, the <a href="#vin"> 
    <abbr title="Vehicle Identification Number">VIN</abbr></a> 
    was standardized to a 17 character format where  
    the 10th character of the 
    <abbr title="Vehicle Identification Number">VIN</abbr> 
    represents the year of the vehicle. 
</p>

In this example, the <dfn> element is used once where the first instance of VIN is being 
presented. Inside the <dfn> element is an <abbr> element, which provides the meaning 
of VIN in its title attribute. The default style of the <dfn> element is italic text, as shown in 
Figure 5-4. The use of the <a> element provides a hyperlink to the definition.

FIGURE 5-4  The <dfn> element italicizing its text by default
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Working with figures
A figure is a unit of content that might have a caption and is referenced from the main docu-
ment. Use the <figure> element to denote a figure that can be one or more photos, one or 
more drawings, one or more illustrations, or other content that is referred to as a unit. Use the 
<figcaption> element to denote an optional caption. 

When using the <figure> element, remember that the figure is related to the main content 
of the page, and the figure’s location is not important. This is different from the <aside> ele-
ment, which is more related to the site than to the page’s document. If placement is impor-
tant, don’t use the <figure> element; use the <div> element.

The following example shows the use of the <figure> and <figcaption> elements (bolded) 
to display an image that is referred to in the main document of the webpage.

<div role="main"> 
    <p> 
        The peanut butter and jelly  
        <abbr title="peanut butter and jelly">PB&J</abbr> 
        sandwich has been a staple food of many families 
        due to its health benefits, its cost, and its 
        wonderful flavor. 
    </p> 
    <p> 
        When assembling a peanut butter and jelly sandwich, 
        you need to gather all the required materials as 
        shown in <a href="#figure1">Figure 1</a>. 
    </p> 
    <figure id="figure1"> 
        <img src="/pbj.jpg" alt="peanut butter and jelly requirements" /> 
        <figcaption>Figure 1 The PB&J sandwich requirements.</figcaption> 
    </figure> 
</div>

Working with the <summary> and <details> elements
Use the <details> element with the <summary> element to create collapsible details content 
under the summary. The <details> and <summary> elements currently work with the Google 
Chrome browser only, but more support is expected.

In the <details> element, nest a <summary> element that contains the content that will 
always be displayed. The details content is placed inside the <details> element following the 
<summary> element. When the page is rendered, only the content of the <summary> ele-
ment is displayed. Clicking the summary content causes the details content to be displayed. 
Clicking again causes the details content to be hidden.

<div role="main"> 
    <details> 
        <summary>Make a peanut butter and jelly sandwich</summary> 
        <p> 
            The peanut butter and jelly  
            <abbr title="peanut butter and jelly">PB&J</abbr> 
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            sandwich has been a staple food of many American families 
            due to its health benefits, its cost, and its 
            wonderful flavor. 
        </p> 
        <p> 
            When assembling a peanut butter and jelly sandwich, 
            you need to gather all the required materials as 
            shown in <a href="#figure1">Figure 1</a>. 
        </p> 
        <figure id="figure1"> 
            <img src="/pbj.jpg" alt="peanut butter and jelly requirements" /> 
            <figcaption>The PB&J sandwich requirements.</figcaption> 
        </figure> 
    </details> 
</div>

In this example, the previous example content is placed in the <details> element, and the 
<summary> element contains a general description of the content. Clicking the summary 
content toggles the display of the details.

Understanding other annotations
In addition to the annotation elements already discussed, the following is a list of annotations 
you might use in your HTML document.

■■ <s>  Denotes strike-out text, text that is no longer valid.

■■ <u>  Offsets a span of text without implying a difference of importance. The default 
behavior is to underline the text, but this could be accommodated better by using a 
span tag with the appropriate style.

■■ <mark>  Marks, or highlights, a span of text.

■■ <ins>  Indicates inserted text.

■■ <del>  Indicates deleted text.

■■ <small>  Indicates fine print.

■■ <sub>  Indicates subscript.

■■ <sup>  Indicates superscript.

■■ <time>  Denotes a time of day or a date in the text.

■■ <kbd>  Indicates user input.

Using language elements
You might need to provide content that uses characters of Chinese origin, which are called 
kanji. These characters are used in Chinese, Japanese, and Korean (CJK) languages. To indicate 
the pronunciation of kanji, you can use small phonetic characters, which are commonly called 
ruby or furigana. The term “ruby” has English roots from when printers used this term to refer 
to small type used for this purpose.
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Use the <ruby> element to place a notation above or to the right of characters. Use the 
<rt> and <rp> elements with the <ruby> element to place the notation or to place parenthe-
ses around the ruby. Use the <bdo> element to define the text direction and use the <bdi> 
element to isolate a block of text to set the text direction. 

Working with lists
HTML5 defines various semantic elements that can be used to create ordered, unordered, and 
descriptive lists. All lists have list items, which are implemented by using the <li> element. All 
lists support nesting of lists. This section describes each of these lists.

Ordered lists
An ordered list is a numbered list. Use the <ol> element when you want auto-numbering of 
the list items. The following example shows three favorite fruits.

<h3>Favorite Fruit</h3> 
<ol> 
    <li>Apples</li> 
    <li>Oranges</li> 
    <li>Grapes</li> 
</ol>

This list is automatically rendered with numbers beside each fruit list item, as shown in 
Figure 5-5. 

FIGURE 5-5  The ordered list numbering its items automatically

The <ol> element supports the following attributes.

■■ reversed  Reverses the number order to be descending instead of ascending

■■ start  Sets the starting number

■■ type  Sets the list type; can be “1”, “A”, “a”, or “I”

The reversed attribute currently does not work in most browsers, but you might find 
JavaScript libraries, such as modernizr.js, that emulate that functionality until the feature is 
implemented by the browser manufacturer. Even if you set the type to a value such as “A”, 
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you still set the start as a number. The following is an example of the type and start attributes, 
using the favorite fruit list.

<h3>Favorite Fruit</h3> 
<ol type="A" start="6" > 
    <li>Apples</li> 
    <li>Oranges</li> 
    <li>Grapes</li> 
</ol>

Figure 5-6 shows the rendered list. The start value of “6” translates to the letter “F” when 
rendered.

FIGURE 5-6  The ordered list with its type and start attributes set

Unordered lists
An unordered list is not auto-numbered. Use the <ul> element to create an unordered list of 
items. When the unordered list is rendered, it produces bullet points before each list item, as 
shown in the following example that describes the items required to repair a flat tire.

<h3>Items required to change a flat tire</h3> 
<ul> 
    <li>A jack</li> 
    <li>A lug wrench with a socket on one end and a pry bar on the other</li> 
    <li>A spare tire</li> 
</ul>

Each item is rendered with a bullet, and where the text wraps to the next line, the text 
aligns itself properly with the text of the previous line, as shown in Figure 5-7.
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FIGURE 5-7  The unordered list rendering each list item as a bullet

Description lists
Use the <dl> element to create a description list, which consists of zero or more term-
description groupings, also known as name-value or key-value pairs. Each grouping associ-
ates one or more terms or names, which are the contents of <dt> elements, with one or more 
descriptions or values, which are the contents of <dd> elements, as shown in the following 
example.

<h3>Common Vehicles</h3> 
<dl> 
    <dt>Boat</dt> 
    <dd>A small vehicle propelled on water by oars, sails, or an engine</dd> 
    <dt>Car</dt> 
    <dd>An automobile</dd> 
    <dd>A passenger vehicle designed for operation on ordinary roads  
           and typically having four wheels and an engine</dd> 
    <dt>Bicycle</dt> 
    <dt>Bike</dt> 
    <dd>A vehicle with two wheels in tandem, typically propelled by pedals  
           connected to the rear wheel by a chain, and having handlebars  
           for steering and a saddlelike seat</dd> 
</dl>

In this example, the boat is associated with a single definition. The car is associated with 
two definitions. The bicycle and bike are both associated with the same definition. The ren-
dered output is shown in Figure 5-8.
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FIGURE 5-8  The definition list with its terms and definitions

Custom lists
You can create custom lists by using the CSS3 styles, and you can use the CSS3 counter and 
the :before and :after selectors. Consider the following list, which contains nested lists.

<ul class="level1"> 
    <li>Automobiles 
    <ul class="level2"> 
        <li>BMW 
            <ul class="level3"> 
                <li>X1</li> 
                <li>X3</li> 
                <li>Z4</li> 
            </ul> 
        </li> 
        <li>Chevrolet 
            <ul class="level3"> 
                <li>Cobalt</li> 
                <li>Impala</li> 
                <li>Volt</li> 
            </ul> 
        </li> 
        <li>Ford 
            <ul class="level3"> 
                <li>Edge</li> 
                <li>Focus</li> 
                <li>Mustang</li> 
            </ul> 
        </li> 
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    </ul> 
    </li> 
    <li>Boats 
        <ul class="level2"> 
            <li>Sea Ray</li> 
            <li>Cobalt</li> 
        </ul> 
    </li> 
</ul>

Figure 5-9 shows the rendered list with the default styles. The bullet shapes change with 
each level of nesting, and each level of nesting is automatically indented.

FIGURE 5-9  The rendered output with default styles

In addition to font-related styles and color-related styles, there are also list-related styles 
that you can alter to change the presentation of your list. In the rendered example, the 
first-level list-style-type CSS property is set to disc, which displays as a filled-in circle. The 
second-level list-style-type is set to circle, and the third-level list-style-type is set to square. In 
addition, each of the levels’ list-style-position CSS property is set to outside, which means that 
when the text wraps, the first character of the next line will align with the first character of the 
previous line. If you set the list-style-position to inside, the first character of the next line will 
align with the bullet symbol of the first line.

In Visual Studio Express 2012 for Web, you can open the CSS file and enter the selector as 
follows.

li { 
 
}
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After the selector is added, you can right-click the style rule and choose Build Style to dis-
play a menu of styles to apply. Clicking List in the Category menu displays the styles that can 
be applied to a list. Figure 5-10 shows the Modify Style window.

FIGURE 5-10  The Modify Style window showing menu-based style settings

By using the Modify Style window, you can easily override the default setting of the 
list-style-type and list-style-position. In addition, you can provide a list-style-image when the 
bullet symbols are not what you want. In this example, set the list-item-style to none and click 
OK. The style sheet now contains the modified style rule as follows.

li { 
 list-style-type: none; 
}

Try rendering the webpage and note that no bullets are displayed. Try many of the other 
settings to see how they render.

Instead of using the Modify Style window, you can type the style rules. When you’re typing 
the rules, IntelliSense helps reduce the number of keystrokes. When the IntelliSense menu 
appears, you can select an item and press the tab key. In the CSS file, insert the following style 
rules.

body { 
    counter-reset: section; 
} 
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ul.level1 > li:before { 
    counter-increment: section; 
    content: "Section " counter(section) ". "; 
    counter-reset: subsection; 
} 
 
ul.level2 > li:before { 
    counter-increment: subsection; 
    content: counter(section) "(" counter(subsection, lower-alpha) ") - "; 
} 
 
ul.level1 > li, ul.level2 > li { 
    list-style-type: none; 
} 
 
ul.level3 > li { 
    list-style-type: disc; 
}

The following is a description of each of the style rules in this example.

■■ The first style rule resets a user-defined section counter to one when the <body> ele-
ment is styled. The section counter will be set to one only after the page is loaded, but 
it will be incremented in a different style rule. 

■■ The second style rule is executed when a <li> element that is a child of a <ul> element 
with a CSS class of level1 is rendered. It increments the section counter by one. It then 
inserts the content property before the <li> element, which outputs the “Section” 
string, followed by the value of the section counter and then followed by the ”. “ 
string. Finally, the rule resets a user-defined subsection counter to one. This style rule 
executes twice, before Automobiles and before Boats.

■■ The third style rule is executed when a <li> element that is a child of a <ul> element 
with a CSS class of level2 is rendered. It increments the subsection counter by one. It 
then inserts the content property before the <li> element, which outputs the value of 
the section counter, followed by the “(“ string and then followed by the value of the 
subsection counter, but this value is converted to lowercase alpha representation. After 
the subsection is rendered, the “) – “ string is rendered. This style rule executes five 
times.

■■ The fourth style rule sets the list-style-type to none for level1 and level2 list items.

■■ The fifth style rule sets the list-style-rule to disc for level3 list items.

The rendered output is shown in Figure 5-11. This should give you a good idea of the 
capabilities of HTML5 when working with lists.
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FIGURE 5-11  The rendered custom list

Lesson summary
■■ Semantic markup provides meaning to HTML elements to aid devices that consume 

HTML content.

■■ Nonvisual Desktop Access (NVDA) devices read and process webpages.

■■ Content that needs to be styled but doesn’t clearly fit the meaning of any semantic 
elements can be styled by wrapping it with a <div> or <span> element.

■■ The <header> element defines a section that provides a header. The <footer> element 
defines a section that provides a footer. The <nav> element defines a section that 
houses a block of major navigational links. The <aside> element defines a section of 
content that is separate from the content the <aside> element is in. The <section> ele-
ment defines part of the whole and is typically named with an <h1> to <h6> internal 
element.

■■ The <article> element is a unit of content that can stand on its own and be copied to 
other locations. A blog post is a good example of an article.

■■ The Web Accessible Initiative (WAI) specifies the Accessible Rich Internet Applications 
(ARIA) suite, which is called WAI-ARIA. Use the WAI-ARIA role attribute to provide 
meaning to elements that are not semantically defined.

■■ In lieu of the <b> element, use the <strong> element. In lieu of the <i> element, use 
the <em> element.
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Lesson review
Answer the following questions to test your knowledge of the information in this lesson. You 
can find the answers to these questions and explanations of why each answer choice is correct 
or incorrect in the “Answers” section at the end of this chapter.

1.	 You are creating a webpage that will display short stories, and you want the stories to 
be shareable on other sites. Which element should each story be wrapped with?

A.	 <section>

B.	 <pre>

C.	 <aside>

D.	 <article>

2.	 You want to indicate an important item in your content text. Which element do you use?

A.	 <b>

B.	 <em>

C.	 <strong>

D.	 <i>

3.	 You want to identify the author of webpages on your website by providing the author 
name and email address in the footer of each page. What is the proper way to do this?

A.	 <address><a href=”email:author@Contoso.com”>Author Name</a></address>

B.	 <contact><a href=”email:author@Contoso.com”>Author Name</a></contact>

C.	 <author><a href=”email:author@Contoso.com”>Author Name</a></author>

D.	 <name><a href=”email:author@Contoso.com”>Author Name</a></name>

Lesson 2: Working with tables

Tables are the way to lay out data in your HTML document in rows and columns. A table 
displays a two-dimensional grid of data. Use the <table> element with the <tr> element to 
create table rows and the <td> element to create table details, which are better known as 
table cells. This lesson discusses tables in detail.

After this lesson, you will be able to:
■■ Create a basic table.

■■ Add a header and footer to a table.

■■ Create an irregular table.

■■ Access column data.

■■ Apply style rules to table elements.

Estimated lesson time: 30 minutes
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Table misuse
HTML tables are powerful and, due to their flexibility, they are often misused. It’s important 
to understand both proper table implementation and where it’s inappropriate to implement 
a table. 

Over the years, many developers have used the <table> element to create a page layout. 
Here are some reasons you should not use the <table> element to create a page layout.

■■ The table will not render until the </table> tag has been read. Webpages should be 
written with semantic markup, and the main <div role=”main”> element should be 
as close to the top of the HTML document as possible. The <div> element will render 
its content as the browser receives it. This enables the user to read the content as it’s 
being loaded into the browser.

■■ Using a table forces you into a deeply nested HTML structure that is difficult to 
maintain.

■■ Using a table confuses accessibility devices.

Remember that using a <table> element for anything other than tabular layout of data will 
be much more difficult to maintain than using <div> elements with positioning.

Creating a basic table
You can create a basic table by using the <table> element to denote the table. Inside the 
<table> element, you can add a <tr> element for each row that you require. Inside each <tr> 
element, add <td> elements for each cell that you need. The following is a simple table of 
vehicle information.

<table> 
    <tr> 
        <td>1957</td> 
        <td>Ford</td> 
        <td>Thunderbird</td> 
    </tr> 
    <tr> 
        <td>1958</td> 
        <td>Chevrolet</td> 
        <td>Impala</td> 
    </tr> 
    <tr> 
        <td>2012</td> 
        <td>BMW</td> 
        <td>Z4</td> 
    </tr> 
    <tr> 
        <td>2003</td> 
        <td>Mazda</td> 
        <td>Miata</td> 
    </tr> 
</table>
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Figure 5-12 shows the rendered output as four rows with three columns in each row. It’s 
not obvious that there are columns in each row, however, and there is no header or footer. 
You might also want to see a border around all cells to make the table more obvious. This 
table needs improvement. Would alternating column colors improve it? 

FIGURE 5-12  The rendered table with rows and columns

Adding header cells
Use the <th> element instead of the <td> element to display a header. The header can be 
horizontal or vertical. For example, you might want a header across the top to label each 
column and a header down the left side (in the first column) to label each row. The following 
is the modified table.

<table> 
     <tr> 
        <th>Vehicle #</th> 
        <th>Year</th> 
        <th>Make</th> 
        <th>Model</th> 
    </tr> 
    <tr> 
        <th>1</th> 
        <td>1957</td> 
        <td>Ford</td> 
        <td>Thunderbird</td> 
    </tr> 
    <tr> 
        <th>2</th> 
        <td>1958</td> 
        <td>Chevrolet</td> 
        <td>Impala</td> 
    </tr> 
    <tr> 
        <th>3</th> 
        <td>2012</td> 
        <td>BMW</td> 
        <td>Z4</td> 
    </tr> 
    <tr> 
        <th>4</th> 
        <td>2003</td> 
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        <td> Mazda</td> 
        <td>Miata</td> 
    </tr> 
</table>

The rendered table is shown in Figure 5-13. This revised table now has horizontal and 
vertical headers. Notice that the default style of the <th> element is bold.

FIGURE 5-13  The revised table with horizontal and vertical headers

Styling the table headers
Now that you have <th> elements for the headers, add a style to the <th> elements as 
follows.

th { 
    background-color: #BDEAFF; 
    width: 100px; 
}

This adds a pale blue background to all the <th> elements and sets the width of all col-
umns to 100 pixels. What changes can you make to give the horizontal header and vertical 
header different styles? The following example can accomplish this task.

th { 
    background-color: #BDEAFF; 
    width: 100px; 
} 
 
th:only-of-type { 
    background-color: #FFFF99; 
}

The first style rule sets the color of all <th> elements to a pale blue and sets the width to 
100 pixels. The second style rule has a higher priority, so it overrides the first style rule and 
applies a pale yellow color to the vertical header.
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Declaring the header, footer, and table body
Most browsers automatically wrap all <tr> elements with a <tbody> element to indicate the 
body of the table. What would happen if you had a CSS style selector of table > tr? You 
wouldn’t get a match because the browser adds the <tbody> element. The selector can be 
rewritten as table > tbody > tr instead, or maybe tbody > tr is all you need. It’s good prac-
tice to define the <tbody> element explicitly in every table.

You might also have multiple rows that are to be used as horizontal headers or footers. 
You can use the <thead> element to identify rows that are header rows and use the <tfoot> 
element to identify rows that are footer rows. The following is an example of the addition of 
the <thead>, <tfoot>, and <tbody> elements.

<table> 
    <thead> 
        <tr> 
            <th>Vehicle #</th> 
            <th>Year</th> 
            <th>Make</th> 
            <th>Model</th> 
            <th>Price</th> 
        </tr> 
    </thead> 
    <tbody> 
        <tr> 
            <th>1</th> 
            <td>1957</td> 
            <td>Ford</td> 
            <td>Thunderbird</td> 
            <td>14,000</td> 
        </tr> 
        <tr> 
            <th>2</th> 
            <td>1958</td> 
            <td>Chevrolet</td> 
            <td>Impala</td> 
            <td>3,000</td> 
        </tr> 
        <tr> 
            <th>3</th> 
            <td>2012</td> 
            <td>BMW</td> 
            <td>Z4</td> 
            <td>40,000</td> 
        </tr> 
        <tr> 
            <th>4</th> 
            <td>2003</td> 
            <td>Mazda</td> 
            <td>Miata</td> 
            <td>5,000</td> 
        </tr> 
    </tbody> 
    <tfoot> 
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        <tr> 
            <th>Total:</th> 
            <th></th> 
            <th></th> 
            <th></th> 
            <th>62,000</th> 
        </tr> 
    </tfoot> 
</table>

In addition to adding structure to the table, you can use the <thead>, <tbody>, and 
<tfoot> elements to control the styling of the <th> elements better. Without these elements, 
how would you provide a different style to the header and footer? The following style rules 
provide an example of such styling.

thead th { 
    background-color: #BDEAFF; 
    width: 100px; 
} 
 
tbody th { 
    background-color: #FFFF99; 
} 
 
tfoot th { 
    background-color: #C2FE9A; 
} 
 
    tfoot th:last-of-type { 
        text-align: right; 
    } 
 
td { 
    text-align: center; 
} 
 
    td:last-of-type { 
        text-align: right; 
    }

The rendered table is shown in Figure 5-14. The following is a description of the style rules 
applied.

■■ The first style rule applies a blue background color to the header and sets the width of 
all columns to 100 pixels.

■■ The second style rule applies a yellow background color to the vertical header.

■■ The third style rule applies a green background color to the footer.

■■ The fourth style rule applies right alignment to the price in the footer.

■■ The fifth style rule centers the text of all table cells.

■■ The last style rule applies right alignment to the price cells.
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FIGURE 5-14  The styled table

Although you can have a maximum of one <thead> element and one <tfoot> element, 
you can have many <tbody> elements within a <table> element. The benefit of having 
multiple <tbody> elements is that you can group rows to apply styles. You can even display 
or hide groups of rows by setting the style display property to none (to hide) or by clearing 
the display property (to show). The following example extends the previous example by using 
multiple <tbody> elements, adding one for Antique Cars and one for Non-Antique Cars.

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title>Vehicles</title> 
    <link href="Content/vehicles.css" rel="stylesheet" /> 
    <script src="Scripts/vehicles.js"></script> 
</head> 
<body> 
    <div role="main"> 
        <button id="showAntique">Antique Cars</button> 
        <button id="showNonAntique">Non-Antique Cars</button> 
        <table> 
            <thead> 
                <tr> 
                    <th>Vehicle #</th> 
                    <th>Year</th> 
                    <th>Make</th> 
                    <th>Model</th> 
                    <th>Price</th> 
                </tr> 
            </thead> 
            <tbody id="antiqueCars"> 
                <tr> 
                    <th>1</th> 
                    <td>1957</td> 
                    <td>Ford</td> 
                    <td>Thunderbird</td> 
                    <td>14,000</td> 
                </tr> 
                <tr> 
                    <th>2</th> 
                    <td>1958</td> 
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                    <td>Chevrolet</td> 
                    <td>Impala</td> 
                    <td>3,000</td> 
                </tr> 
            </tbody> 
            <tbody id="nonAntiqueCars"> 
                <tr> 
                    <th>3</th> 
                    <td>2012</td> 
                    <td>BMW</td> 
                    <td>Z4</td> 
                    <td>40,000</td> 
                </tr> 
                <tr> 
                    <th>4</th> 
                    <td>2003</td> 
                    <td>Madza</td> 
                    <td>Miata</td> 
                    <td>5,000</td> 
                </tr> 
            </tbody> 
            <tfoot> 
                <tr> 
                    <th>Total:</th> 
                    <th></th> 
                    <th></th> 
                    <th></th> 
                    <th>62,000</th> 
                </tr> 
            </tfoot> 
        </table> 
    </div> 
</body> 
</html> 
 
<script> 
    init(); 
</script>

This example shows the complete HTML document, so you can see the inclusion of the CSS 
file and JavaScript file. The HTML has been extended to include two buttons at the top so you 
can filter by Antique Cars or Non-Antique Cars. There are two <tbody> elements, each having 
an explicit id of antiqueCars and nonAntiqueCars, respectively, and a <script> element at the 
bottom that initializes the JavaScript, which will attach event handlers to the click event of the 
buttons. The CSS file is slightly modified from the previous example as follows.

thead th { 
    background-color: #BDEAFF; 
    width: 100px; 
} 
 
tbody th { 
    background-color: #FFFF99; 
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} 
 
tfoot th { 
    background-color: #C2FE9A; 
} 
 
    tfoot th:last-of-type { 
        text-align: right; 
    } 
 
td { 
    text-align: center; 
} 
 
    td:last-of-type { 
        text-align: right; 
    } 
 
.hidden { 
    display: none; 
} 
 
.visible { 
    display: normal; 
}

The CSS file now has the .hidden and .visible selectors. These are used to show or hide the 
<tbody> elements, including their contents. The JavaScript file contains the following code.

function init() { 
    document.getElementById('showAntique').addEventListener('click', showAntiqueCars); 
    document.getElementById('showNonAntique').addEventListener('click', 
showNonAntiqueCars); 
} 
 
function showAntiqueCars() { 
    document.getElementById('antiqueCars').className = "visible"; 
    document.getElementById('nonAntiqueCars').className = "hidden"; 
} 
 
function showNonAntiqueCars() { 
    document.getElementById('antiqueCars').className = "hidden"; 
    document.getElementById('nonAntiqueCars').className = "visible"; 
}

The JavaScript code contains an init function that is called when the HTML document is 
loaded. The init function attaches event handlers to the click event of the two buttons. The 
additional functions set the CSS class to display or hide the <tbody> elements.

When the webpage is displayed, all vehicles are displayed. Clicking the Antique Cars but-
ton displays the antique cars and hides the non-antique cars. Clicking the Non-Antique Cars 
button displays the non-antique cars and hides the antique cars.
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Creating irregular tables
Tables need to be rectangular to work properly, but you’ll often need to present tables that 
don’t contain the same number of cells in each row. In the case of the previous examples, 
the footer contained the same number of cells as the other rows, but you only need to have 
two cells, one for “Total:” and one for the total price. You might also want to add a column 
that indicates Antique Cars versus Non-Antique Cars, but you don’t want a cell on every row 
that says “Antique Car” or “Non-Antique Car”. You want to add a single cell that says “Antique 
Cars” and is the combined height of all Antique Car rows. You want to add a single cell that 
says “Non-Antique Cars” and is the combined height of all Non-Antique Car rows. Use the 
rowspan or colspan attributes on the <td> or <th> element to solve this problem.

The colspan attribute tells the browser that a <td> or <th> element should be the size of 
multiple horizontal cells. In the previous example, where you want the “Total:” text to span the 
footer row, use <th colspan=”4”> as follows.

<tfoot> 
    <tr> 
        <th colspan="4">Total:</th> 
        <th>62,000</th> 
    </tr> 
</tfoot>

The default style for the <th> element is bold and centered. When “Total:” is displayed, it’s 
centered within the four cells it spans. The CSS style rule is changed to right-align “Total:” as 
follows.

tfoot th {

    background-color: #C2FE9A;

}

    tfoot th:first-of-type {

        text-align: right;

    }

    tfoot th:last-of-type {

        text-align: right;

    }

You could just right-align all <th> elements in the footer by eliminating the last two style 
rules in this example and adding the text-align style to the first style rule. The rendered out-
put is shown in Figure 5-15.
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FIGURE 5-15  The rendered page with the footer containing only two cells

The rowspan attribute tells the browser that a <td> or <th> element should be the size 
of multiple vertical cells. In the previous example, when you want to add a column with only 
two cells, use <td rowspan=”n”> where n equals the number of rows to span, in this case, 2. 
Remember that adding a column also requires you to add the column to the header and to 
modify the colspan attribute in the footer. The following is the modified table.

<table> 
    <thead> 
        <tr> 
            <th>Vehicle #</th> 
            <th>Category</th> 
            <th>Year</th> 
            <th>Make</th> 
            <th>Model</th> 
            <th>Price</th> 
        </tr> 
    </thead> 
    <tbody id="antiqueCars"> 
        <tr> 
            <th>1</th> 
            <td rowspan="2">Antique</td> 
            <td>1957</td> 
            <td>Ford</td> 
            <td>Thunderbird</td> 
            <td>14,000</td> 
        </tr> 
        <tr> 
            <th>2</th> 
            <td>1958</td> 
            <td>Chevrolet</td> 
            <td>Impala</td> 
            <td>3,000</td> 
        </tr> 
    </tbody> 
    <tbody id="nonAntiqueCars"> 
        <tr> 
            <th>3</th> 
            <td rowspan="2">Non-Antique</td> 
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            <td>2012</td> 
            <td>BMW</td> 
            <td>Z4</td> 
            <td>40,000</td> 
        </tr> 
        <tr> 
            <th>4</th> 
            <td>2003</td> 
            <td>Mazda</td> 
            <td>Miata</td> 
            <td>5,000</td> 
        </tr> 
    </tbody> 
    <tfoot> 
        <tr> 
            <th colspan="5">Total:</th> 
            <th>62,000</th> 
        </tr> 
    </tfoot> 
</table>

To help illustrate the rowspan and colspan attributes, a black border is added to the table 
cells. The following is the complete CSS file.

table { 
    border: medium solid #000000; 
} 
 
thead th { 
    background-color: #BDEAFF; 
    width: 100px; 
} 
 
tbody th { 
    background-color: #FFFF99; 
} 
 
tfoot th { 
    background-color: #C2FE9A; 
} 
 
    tfoot th:first-of-type { 
        text-align: right; 
    } 
 
    tfoot th:last-of-type { 
        text-align: right; 
    } 
 
td { 
    text-align: center; 
    border: thin solid #000000; 
} 
 
    td:last-of-type { 
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        text-align: right; 
    } 
 
th { 
    border: thin solid #000000; 
} 
 
.hidden { 
    display: none; 
} 
 
.visible { 
    display: normal; 
}

The results are displayed in Figure 5-16. 

FIGURE 5-16  The rendered page with borders set, clearly showing the rowspan and colspan attributes

Adding a caption to a table
You can use the <caption> element to define and associate a caption with a table. The default 
style of the caption is centered and located above the table. You can use the CSS text-align 
and caption-side properties to override the default style. If you use the <caption> element, it 
must be the first element within the <table> element.

Styling columns
Styling columns is a common difficulty because tables are row-centric, not column-centric. 
It’s relatively easy to apply a style to a row because you can apply a <tr> element to the style, 
but there isn’t a <tc> element for a column. Remember that the <td> element represents a 
cell, not a column. Columns are actually created implicitly by creating the cells. Use the <col-
group> and <col> elements to style columns. 

The <colgroup> element is placed inside the <table> element to define columns that can 
be styled. Remember that styling includes hiding and displaying the columns. Inside the 
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<colgroup> element, <col> elements are added for each column to be styled. The <col> ele-
ment has a span attribute that identifies multiple columns that will have the same style.

In the previous examples, the <colgroup> and <col> elements can provide a style for the 
vertical headers, but this time, you want to apply a style to the first two columns. You can 
define the columns as follows.

<colgroup> 
    <col span="2" class="verticalHeader" /> 
</colgroup>

This example defines the first two columns to have a style of verticalHeader. The vertical-
Header class is set to apply a gray background color as follows.

.verticalHeader { 
    background-color: #C0C0C0; 
}

In addition, the existing style for the first column has been removed. Figure 5-17 shows the 
rendered webpage.

FIGURE 5-17  Using the <colgroup> and <col> elements to apply a style to multiple columns

Lesson summary
■■ Refrain from using the <table> element for page layout.

■■ A <tr> element creates a table row. A <td> element creates a table cell in a table row.

■■ To identify a header cell, use the <th> element instead of using the <td> element.

■■ Use the <thead> element to specify table rows that comprise the table header. Use the 
<tfoot> element to specify table rows that comprise the table footer. Use the <tbody> 
element to specify data rows. You can group data rows by specifying many <tbody> 
elements.

■■ Use the rowspan and colspan attributes on the <th> and <td> elements to create 
irregular tables.
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■■ Use the <caption> element directly after the <table> element to specify a caption for 
your table.

■■ Use the <colgroup> and <col> elements to apply styles to a column.

Lesson review
Answer the following questions to test your knowledge of the information in this lesson. You 
can find the answers to these questions and explanations of why each answer choice is correct 
or incorrect in the “Answers” section at the end of this chapter.

1.	 You are creating a webpage that will be used to display a list of salespeople with their 
sales statistics for the years of 2010, 2011, and 2012 in two categories: sales of products 
and sales of services. You want to each of the years to be in the horizontal header, and 
under each year, you will have a “Products” column and a “Services” column. How will 
you define the element for year 2011?

A.	 <th>2011</th>

B.	 <th colspan=”2”>2011</th>

C.	 <th span=”2”>2011</th>

D.	 <th style=”2”>2011</th>

2.	 You want to provide the ability to display or show columns, but you don’t want to add 
a style or other marking to each <td> element. How can you accomplish this?

A.	 Add a <colgroup> element to the <table> element and define each column by 
using a <col> element inside the <colgroup> element.

B.	 Add an id to each <td> element and provide a unique id for each; use the ids in 
your style sheet rules to obtain the desired style.

C.	 Add a <col> element to the <table> element and define each column by using a 
<id> element inside the <col> element.

D.	 Add a <hidden> element to the <table> element and define each column by using 
a <col> element inside the <hidden> element.

3.	 Which element can you add to the <table> element to provide a table caption?

A.	 <thead>

B.	 <colgroup>

C.	 <caption>

D.	 <th>

Practice exercises

If you encounter a problem completing any of these exercises, the completed projects can be 
installed from the Practice Exercises folder that is provided with the companion content.
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Exercise 1: Add a page layout to the calculator project
In this exercise, you apply your knowledge of semantic markup by adding a page layout to 
the WebCalculator project that you worked on in Chapter 4, “Getting started with CSS3,” and 
then you add style rules to improve the look of the webpage.

This exercise continues with the goal of adding style rules with a minimum of modifica-
tions to the default.html file.

1.	 Start Visual Studio Express 2012 for Web. Click File, choose Open Project, and then 
select the solution you created in Chapter 4. 

2.	 Select the WebCalculator.sln file and click Open. You can also click File, choose Recent 
Projects And Solutions, and then select the solution. 

If you didn’t complete the exercises in Chapter 4, you can use the solution in the 
Chapter 5 Exercise 1 Start folder.

3.	 In the Solution Explorer window, right-click the default.html file and choose Set As 
Start Page. Press F5 to verify that your home page is displayed.

4.	 Open the default.html page and wrap the <div> element whose id is calculator with a 
<div> element, and then set the id to container. 

This <div> element will contain the complete page layout.

5.	 In the container <div> element, insert a <header> element containing an <hgroup> 
element with an id of headerText. In the <hgroup> element, insert an <h1> element 
containing the text, “Contoso, Ltd.” After the <h1> element, insert an <h2> element 
containing the text, “Your success equals our success.” 

The header should look like the following.

<header> 
    <hgroup id="headerText"> 
        <h1>Contoso Ltd.</h1> 
        <h2>Your success equals our success</h2> 
    </hgroup> 
</header>

6.	 After the <header> element, insert a <nav> element. 

The <nav> element typically contains the primary links on the page, but there are no 
other pages in this site. 

7.	 Insert a dummy link to the home page, which is the current page. 

This will display on the page to give you an idea of what the <nav> element is used 
for. The <nav> element should look like the following.

<nav> 
    <a href="default.html">Home</a> 
</nav>

8.	 After the <nav> element, wrap the calculator <div> element with a <div> element 
whose role is set to main. 
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The main <div> element with the calculator <div> element should look like the 
following.

<div role="main"> 
    <div id="calculator"> 
        <input id="txtResult" type="text" readonly="readonly" /><br /> 
        <input id="txtInput" type="text" /><br /> 
        <button id="btn7">7</button> 
        <button id="btn8">8</button> 
        <button id="btn9">9</button><br /> 
        <button id="btn4">4</button> 
        <button id="btn5">5</button> 
        <button id="btn6">6</button><br /> 
        <button id="btn1">1</button> 
        <button id="btn2">2</button> 
        <button id="btn3">3</button><br /> 
        <button id="btnClear">C</button> 
        <button id="btn0">0</button> 
        <button id="btnClearEntry">CE</button><br /> 
        <button id="btnPlus">+</button> 
        <button id="btnMinus">-</button> 
    </div> 
</div>

9.	 After the main <div> element, insert an <aside> element, which will contain the adver-
tisements. Because there are no advertisements, insert a <p> element with the word 
Advertisements so you can see where the <aside> element renders. 

The completed <aside> element should look like the following.

<aside> 
    <p>Advertisements</p> 
</aside>

10.	 After the <aside> element, insert a <footer> element. In the <footer> element, add 
a <p> element with the following content: Copyright &copy; 2012, Contoso Ltd., All 
rights reserved. 

The completed <footer> element should look like the following.

<footer> 
    <p> 
        Copyright &copy; 2012, Contoso Ltd., All rights reserved 
    </p> 
</footer>

The following is the complete default.html webpage.

<!DOCTYPE html> 
<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title>Web Calculator</title> 
    <link href="Content/default.css" rel="stylesheet" /> 
    <script type="text/javascript" src="Scripts/CalculatorLibrary.js"></script> 
</head> 
<body> 
    <div id="container"> 



	246	 CHAPTER 5	 More HTML5

        <header> 
            <hgroup id="headerText"> 
                <h1>Contoso Ltd.</h1> 
                <h2>Your success equals our success</h2> 
            </hgroup> 
        </header> 
        <nav> 
            <a href="default.html">Home</a> 
        </nav> 
        <div role="main"> 
            <div id="calculator"> 
                <input id="txtResult" type="text" readonly="readonly" /><br /> 
                <input id="txtInput" type="text" /><br /> 
                <button id="btn7">7</button> 
                <button id="btn8">8</button> 
                <button id="btn9">9</button><br /> 
                <button id="btn4">4</button> 
                <button id="btn5">5</button> 
                <button id="btn6">6</button><br /> 
                <button id="btn1">1</button> 
                <button id="btn2">2</button> 
                <button id="btn3">3</button><br /> 
                <button id="btnClear">C</button> 
                <button id="btn0">0</button> 
                <button id="btnClearEntry">CE</button><br /> 
                <button id="btnPlus">+</button> 
                <button id="btnMinus">-</button> 
            </div> 
        </div> 
        <aside> 
            <p>Advertisements</p> 
        </aside> 
        <footer> 
            <p> 
                Copyright &copy; 2012, Contoso Ltd., All rights reserved 
            </p> 
        </footer> 
    </div> 
    <script type="text/javascript"> 
        window.addEventListener('load', initialize, false); 
    </script> 
</body> 
</html>

Exercise 2: Add styles to the calculator layout
Now that you have completed the layout container, add and modify styles in the 
default.css file.

1.	 Open the default.css file and, at the top of the file, add a style rule to set the margin 
and padding of all elements to 0 pixels. 

Your style rule should look like the following.

* { margin : 0; padding : 0; }
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2.	 After that style rule, insert another style rule that sets the <aside>, <footer>, <header>, 
<hgroup>, and <nav> elements to display as a block to ensure that all browsers render 
these elements as blocks. 

Your style rule should look like the following.

aside, footer, header, hgroup, nav { 
     display: block;  
}

The current page background color is a dark blue. This background color needs to be 
lightened, and the font-family needs to be set to Cambria with a backup font of Times 
New Roman and final fallback of serif font. The font color needs to be set to match 
the Contoso standard blue. Your body style rule should be modified to match the 
following.

body { 
    background-color: hsl(255, 95%, 95%); 
    font-family: Cambria, 'Times New Roman' , serif; 
    color: #0068AC; 
}

3.	 To add a new folder called Images to the project, right-click the project in the Solution 
Explorer window. Click Add, choose New Folder, and name the folder Images.

4.	 To add the image from the Resource folder, in the Solution Explorer window, right-click 
the Images folder that you just added. 

5.	 Click Add, choose Existing Item, and select the ContosoLogo.png file that is located in 
the Chapter05 Resources folder.

6.	 After the body style rule, insert a header style rule that sets the height to 100 pixels 
and set the background image to the ContosoLogo.png file. 

7.	 Set the background-repeat to no-repeat and set the top margin to 10 pixels by adding 
the header selector with the curly braces, right-clicking in the style rule, and clicking 
Build Style. When the Modify Style window is displayed, set the properties.

The completed style rule should look like the following.

header { 
    height: 100px; 
    background-image: url('../Images/ContosoLogo.png'); 
    background-repeat: no-repeat; 
    margin-top: 10px; 
}

8.	 Add a style rule based on the element id equal to headerText. Set the position to abso-
lute, set the top to 0 pixels, and set the left to 80 pixels, which will locate the header 
text to the right of the Contoso logo. 

9.	 Set the width to 100 percent and set the margin top to 10 pixels as follows.

#headerText { 
    position: absolute; 
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    top: 0px; 
    left: 80px; 
    width: 100%; 
    margin-top: 10px; 
}

10.	 After the headerText style rule, insert a text rule for the <h1> element. Add styles to 
set the font size to 64 pixels and set the line height to 55 pixels as follows.

h1 { 
    font-size: 64px; 
    line-height: 55px; 
}

11.	 After the h1 style rule, insert a text rule for the <h2> element. Add styles to set the 
font size to 18 pixels, set the line height to 20 pixels, and set the font style to italic as 
follows.

h2 { 
    font-size: 18px; 
    line-height: 20px; 
    font-style: italic; 
}

12.	 After the h2 style rule, create a style rule for the <nav> element. Set the styles to float 
the <nav> element to the left, set the width to 20 percent, and set the minimum width 
to 125 pixels as follows.

nav { 
    float: left; 
    width: 20%; 
    min-width:125px; 
}

13.	 After the nav style rule, add a style rule for the main <div> element. Set the styles to 
float to the left, beside the <nav> element, and set the width to 60 percent as follows.

div[role="main"] { 
    float:  left; 
    width: 60%; 
}

14.	 After the main div style rule, add a style rule for the <aside> element. Set the styles to 
float to the left, beside the main <div> element, set the width to 20 percent, and set 
the minimum width to 125 pixels as follows.

aside { 
    float: left; 
    width: 20%; 
    min-width:125px; 
}
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15.	 After the aside style rule, add a style rule for the <footer> element. Set the styles to 
position the footer clear after the <aside> element, set the width to 100 percent, set 
the height to 70 pixels, and set the font size to small as follows.

footer { 
   clear: both; 
    width: 100%; 
    height: 70px; 
    font-size: small; 
}

16.	 After the footer style rule, add a style rule for the <div> element whose id is container. 

The purpose of this style is to ensure that the float: left styles you’ve added don’t wrap 
when the browser window is resized to a small size. 

17.	 Set the minimum width to 800 pixels as follows.

#container { 
    min-width: 800px; 
}

18.	 In the existing style rule for the calculator <div> element, change the height and width 
to 400 pixels as follows.

#calculator { 
    border: solid; 
    background-color: hsl(255, 100%, 60%); 
    width: 400px; 
    height: 400px; 
    margin-left: auto; 
    margin-right: auto; 
    text-align: center; 
    padding: 10px; 
}

19.	 In the existing style rule for the input button, change the font size to 20 point as 
follows.

input, button { 
    font-family: Arial; 
    font-size: 20pt; 
    border-width: thick; 
    border-color: hsl(255, 100%, 100%); 
    margin: 5px; 
}

The following is the completed style sheet for your reference.

* { margin : 0; padding : 0; } 
 
aside, footer, header, hgroup, nav { 
     display: block;  
} 
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body { 
    background-color: hsl(255, 95%, 95%); 
    font-family: Cambria,'Times New Roman' , serif; 
    color: #0068AC; 
} 
 
header { 
    height: 100px; 
    background-image: url('../Images/ContosoLogo.png'); 
    background-repeat: no-repeat; 
    margin-top: 10px; 
} 
 
#headerText { 
    position: absolute; 
    top: 0px; 
    left: 80px; 
    width: 100%; 
    margin-top: 10px; 
} 
 
h1 { 
    font-size: 64px; 
    line-height: 55px; 
} 
 
h2 { 
    font-size: 18px; 
    line-height: 20px; 
    font-style: italic; 
} 
 
nav { 
    float: left; 
    width: 20%; 
    min-width:125px; 
} 
 
div[role="main"] { 
    float:  left; 
    width: 60%; 
} 
 
aside { 
    float: left; 
    width: 20%; 
    min-width:125px; 
} 
 
footer { 
   clear: both; 
    width: 100%; 
    height: 70px; 
    font-size: small; 
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} 
 
#container { 
    min-width: 800px; 
} 
 
#calculator { 
    border: solid; 
    background-color: hsl(255, 100%, 60%); 
    width: 400px; 
    height: 400px; 
    margin-left: auto; 
    margin-right: auto; 
    text-align: center; 
    padding: 10px; 
} 
 
input { 
    width: 85%; 
    height: 7%; 
    text-align: right; 
    padding: 10px; 
    border: inset; 
} 
 
button { 
    background-color: hsl(255, 50%, 80%); 
    width: 25%; 
    height: 10%; 
    border: outset; 
} 
 
    button:hover { 
        background-color: hsl(255, 50%, 90%); 
    } 
 
    button:active { 
        border: inset; 
        border-width: thick; 
        border-color: hsl(255, 100%, 100%); 
        background-color: hsl(255, 50%, 50%); 
    } 
 
input, button { 
    font-family: Arial; 
    font-size: 20pt; 
    border-width: thick; 
    border-color: hsl(255, 100%, 100%); 
    margin: 5px; 
} 
 
[readonly] { 
    background-color: hsl(255, 50%, 80%); 
}
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20.	 To see your results, press F5 to start debugging the application. 

You should see a nicer-looking calculator interface with a page layout as shown in 
Figure 5-18.

FIGURE 5-18  The web calculator with its page layout

Exercise 3: Cleaning up the web calculator
The calculator’s buttons are positioned by keeping them the same size and using <br /> 
elements for each line of buttons. Although the calculator doesn’t look too bad, the buttons 
aren’t in their traditional locations. For example, the clear and clear entry buttons are nor-
mally at the top, whereas the plus and minus buttons are typically on the right. The goal of 
this lesson is to reposition the buttons.

In this exercise, you continue with the project from Exercise 2 and modify the default.html 
file. The elements of the calculator will be positioned by placing them in a table. There will be 
seven rows and four columns.

1.	 Open the project from Exercise 2. 

If you didn’t perform Exercise 2, you can use the project located in the Exercise 2 Start 
folder.

2.	 Open the default.html file. 
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3.	 Surround the inputs and buttons with a <table> element.

4.	 Remove all <br /> elements from the default.html file.

5.	 Surround the txtResult text box with a table cell that spans four columns. Surround the 
table cell with a table row. 

The table row should look like the following.

<tr> 
    <td colspan="4"> 
        <input id="txtResult" type="text" readonly="readonly" /> 
    </td> 
</tr>

6.	 With the txtInput text box, repeat the previous step as follows.

<tr> 
    <td colspan="4"> 
        <input id="txtInput" type="text" /> 
    </td> 
</tr>

The next table row will have two empty columns, for future buttons, and then a col-
umn for the clear entry button and another column for the clear button as follows.

<tr> 
    <td></td> 
    <td></td> 
    <td><button id="btnClearEntry">CE</button></td> 
    <td><button id="btnClear">C</button></td> 
</tr> 

The next table row will have buttons 7, 8, 9, and the plus button as follows.

<tr> 
    <td> 
        <button id="btn7">7</button></td> 
    <td> 
        <button id="btn8">8</button></td> 
    <td> 
        <button id="btn9">9</button></td> 
    <td> 
        <button id="btnPlus">+</button> 
    </td> 
</tr>

The next table row will have buttons 4, 5, 6, and the minus button as follows.

<tr> 
    <td> 
        <button id="btn4">4</button> 
    </td> 
    <td> 
        <button id="btn5">5</button> 
    </td> 
    <td> 
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        <button id="btn6">6</button> 
    </td> 
    <td> 
        <button id="btnMinus">-</button> 
    </td> 
</tr>

The next table row will have buttons 1, 2, and 3 and an empty column as follows.

<tr> 
    <td> 
        <button id="btn1">1</button> 
    </td> 
    <td> 
        <button id="btn2">2</button> 
    </td> 
    <td> 
        <button id="btn3">3</button> 
    </td> 
    <td> 
    </td> 
</tr>

The last table row will have an empty column, the 0 button, and two more empty 
columns as follows.

<tr> 
    <td></td> 
    <td> 
       <button id="btn0">0</button> 
    </td> 
    <td></td> 
    <td></td> 
</tr>

The following is the completed main <div> element.

<div role="main"> 
    <div id="calculator"> 
        <table> 
            <tr> 
                <td colspan="4"> 
                    <input id="txtResult" type="text" readonly="readonly" /> 
                </td> 
            </tr> 
            <tr> 
                <td colspan="4"> 
                    <input id="txtInput" type="text" /> 
                </td> 
            </tr> 
            <tr> 
                <td></td> 
                <td></td> 
                <td> 
                    <button id="btnClearEntry">CE</button> 
                </td> 
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                <td> 
                    <button id="btnClear">C</button> 
                </td> 
            </tr> 
            <tr> 
                <td> 
                    <button id="btn7">7</button></td> 
                <td> 
                    <button id="btn8">8</button></td> 
                <td> 
                    <button id="btn9">9</button></td> 
                <td> 
                    <button id="btnPlus">+</button> 
                </td> 
            </tr> 
            <tr> 
                <td> 
                    <button id="btn4">4</button> 
                </td> 
                <td> 
                    <button id="btn5">5</button> 
                </td> 
                <td> 
                    <button id="btn6">6</button> 
                </td> 
                <td> 
                    <button id="btnMinus">-</button> 
                </td> 
            </tr> 
 
            <tr> 
                <td> 
                    <button id="btn1">1</button> 
                </td> 
                <td> 
                    <button id="btn2">2</button> 
                </td> 
                <td> 
                    <button id="btn3">3</button> 
                </td> 
                <td></td> 
            </tr> 
 
            <tr> 
                <td></td> 
                <td> 
                    <button id="btn0">0</button> 
                </td> 
                <td></td> 
                <td></td> 
            </tr> 
        </table> 
    </div> 
</div>
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7.	 Now that the default.html file is completed, modify the style sheet by opening the 
default.css file and, at the bottom, adding the table selector and setting the width to 
100 percent as follows.

table { 
    width: 100%; 
}

8.	 Add a td selector and set the width to 25 percent as follows.

td { 
    width: 25%; 
}

9.	 Locate the existing button selector. Change the width to 90 percent as follows.

button { 
    background-color: hsl(255, 50%, 80%); 
    width: 90%; 
    height: 10%; 
    border: outset; 
}

10.	 Locate the existing input selector. Change the padding to 5 pixels as follows.

input { 
    width: 85%; 
    height: 7%; 
    text-align: right; 
    padding: 5px; 
    border: inset; 
}

11.	 Press F5 to run the application. 

Figure 5-19 shows the completed calculator.
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FIGURE 5-19  The completed calculator

Suggested practice exercises

The following additional exercises are designed to give you more opportunities to practice 
what you’ve learned and to help you successfully master the lessons presented in this chapter.

■■ Exercise 1  Learn more about semantic markup by adding additional sections to your 
webpage.

■■ Exercise 2  Learn more about tables by adding more rows and cells to the table to 
hold future buttons. 
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Answers

This section contains the answers to the lesson review questions in this chapter.

Lesson 1
1.	 Correct answer: D

A.	 Incorrect: The <section> element denotes a part of something. 

B.	 Incorrect: The <pre> element displays preformatted content.

C.	 Incorrect: The <aside> element displays content that is related to the site.

D.	 Correct: An article wraps stand-alone items that can be shared. 

2.	 Correct answer: C

A.	 Incorrect: You should refrain from using the <b> element.

B.	 Incorrect: The <em> element indicates emphatic stress but not necessarily 
importance.

C.	 Correct: The <strong> element indicates importance.

D.	 Incorrect: You should refrain from using the <i> element.

3.	 Correct answer: A

A.	 Correct: The <address> element provides contact information for the author of 
the webpage.

B.	 Incorrect: The <contact> element is not valid.

C.	 Incorrect: The <author>element is not valid.

D.	 Incorrect: The <name> element is not valid.

Lesson 2
1.	 Correct answer: B

A.	 Incorrect: The column needs to span two columns.

B.	 Correct: The column needs the colspan=”2” attribute to span the Products and 
Services columns.

C.	 Incorrect: The span attribute is used with the <col> element but not with the <th> 
element.

D.	 Incorrect: The style attribute cannot be used to cause spanning across two 
columns.

2.	 Correct answer: A

A.	 Correct: You can assign styles to the <col> element, which will apply the style to 
the corresponding table column.

B.	 Incorrect: Adding an id to each <td> element does not satisfy the criteria.
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C.	 Incorrect: The <col> element must be inside a <colgroup> element.

D.	 Incorrect: The <hidden> element is not valid.

3.	 Correct answer: C

A.	 Incorrect: The <thead> element specifies heading rows.

B.	 Incorrect: The <colgroup> element specifies columns.

C.	 Correct: The <caption> element adds a caption to the top of a table.

D.	 Incorrect: The <th> element specifies header cells.
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C H A P T E R  6

Essential JavaScript and 
jQuery

The flexibility of JavaScript is amazing. In the previous chapters, you learned how to add 
JavaScript code to your webpage to provide dynamic changes to the page when an 

event is triggered.

One of the biggest difficulties with webpage development is the differences among 
different browsers, but this book is primarily focused on HTML5, CSS3, and JavaScript 
(ECMAScript5.1). A completely separate book could be written that deals just with the dif-
ferences among browsers and browser versions.

In this chapter, you learn how to create objects, which are an important aspect of 
JavaScript. You use objects to create entities, which are passed to and from the server, and 
to encapsulate functionality that you want to modularize. You also need to extend objects 
that others have created.

This chapter also introduces jQuery, the answer to writing browser-compatible code. 
Although jQuery doesn’t solve all browser-compatibility issues, it does solve most of the 
day-to-day issues that you encounter among browsers. In addition, jQuery is fun and easy 
to use.

Lessons in this chapter:
■■ Lesson 1: Creating JavaScript objects  262

■■ Lesson 2: Working with jQuery  285

Before you begin

To complete this book, you must have some understanding of web development. This 
chapter requires the hardware and software listed in the “System requirements” section in 
the book’s Introduction. 
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Lesson 1: Creating JavaScript objects

In JavaScript, everything is an object. Strings, numbers, and functions are all objects. You have 
learned how to create functions, so you already have exposure to creating objects, as you see 
in this lesson.

After this lesson, you will be able to:
■■ Understand basic object-oriented terminology.

■■ Create JavaScript objects.

Estimated lesson time: 20 minutes

Using object-oriented terminology
In many object-oriented languages, when you want to create objects, you start by creating 
a class, which is a blueprint for an object. Like a blueprint for a house, the blueprint isn’t the 
house; it’s the instructions that define the type of object that you will be constructing, which 
is the house. By using a house blueprint, you can create, or construct, many houses that are 
based on the blueprint. Each house is an object of type house, also known as an instance of 
the house type.

The developer writes the class, which is then used to construct objects. In a baseball appli-
cation, you might create a Player (classes are normally capitalized) class that has properties 
for first and last name, batting average, error count, and so on. When you create your team, 
you might use the Player class to create nine Player objects, each having its own properties. 
Each time you construct a Player object, memory is allocated to hold the data for the player, 
and each piece of data is a property, which has a name and a value.

The three pillars of object-oriented programming are encapsulation, inheritance, and 
polymorphism. Encapsulation means that you hide all details except those that are required 
to communicate with your object in order to simplify the object for anyone using the object. 
Inheritance means that you can create an “is a” relationship between two classes, in which the 
child class automatically inherits everything that is in the parent class. Polymorphism means 
that you can execute a function on the parent class, but the behavior changes (morphs) 
because your child class has a function that overrides the function in the parent class.

The parent class is also known as the base class, the super class, or the generalized class. 
The child class is also known as the derived class, the subclass, or the specialized class. Because 
it’s easy to think of actual children inheriting from parents, the terms parent and child are 
usually used, but you should remember the other terms for these classes to communicate 
effectively with others about object-oriented programming.

In object-oriented programming, objects can have data implemented as properties and 
behaviors implemented as methods. A property is essentially a variable that is defined on 
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an object and owned by the object. A method is a function that is defined on an object and 
owned by the object.

Understanding the JavaScript object-oriented caveat
JavaScript is a very flexible language. You can create objects, but the relationship between the 
JavaScript language and class-based, object-oriented programming is not direct. The most 
glaring example is that there is no class keyword in JavaScript. If you’re familiar with class-
based, object-oriented programming, you’ll be struggling to find the “class.”

JavaScript is a prototype-based, object-oriented programming language. In JavaScript, 
everything is an object, and you either create a new object from nothing, or you create an 
object from a clone of an existing object, known as a prototype.

Conceptually, you can simulate class creation by using a function. Class-based, object-
oriented purists dislike the idea of a function being used to simulate a class. Keep an open 
mind as patterns are presented. This lesson should give you what you need to accomplish 
your tasks.

The problem you typically encounter is finding one correct solution for all scenarios. As 
you read on, you’ll find that achieving proper encapsulation of private data requires you to 
create copies of the functions that can access the private data for each object instance, which 
consumes memory. If you don’t want to create copies of the method for each object instance, 
the data needs to be publicly exposed, thus losing the benefits of encapsulation, by which 
you hide object details that users shouldn’t need to see.

The general consensus of this issue of encapsulation versus wasteful memory consump-
tion is that most people would rather expose the data to minimize memory consumption. Try 
to understand the benefits and drawbacks of each pattern when deciding which option to 
implement in your scenario.

Using the JavaScript object literal pattern
Probably the simplest way to create an object in JavaScript is to use the object literal syntax. 
This starts with a set of curly braces to indicate an object. Inside the curly braces is a comma-
separated list of name/value pairs to define each property. Object literals create an object 
from nothing, so these objects contain precisely what you assign to them and nothing more. 
No prototype object is associated with the created object. The following example demon-
strates the creation of two objects that represent vehicles.

var car1 = { 
    year: 2000, 
    make: 'Ford', 
    model: 'Fusion', 
    getInfo: function () { 
        return 'Vehicle: ' + this.year + ' ' + this.make + ' ' + this.model; 
    } 
}; 
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var car2 = { 
    year: 2010, 
    make: 'BMW', 
    model: 'Z4', 
    getInfo: function () { 
        return 'Vehicle: ' + this.year + ' ' + this.make + ' ' + this.model; 
    } 
};

In this example, public properties are created for year, make, model, and getInfo. The get-
Info property doesn’t contain data; it references an anonymous function instead, so getInfo 
is a method. The method uses the this keyword to access the data. Remember that the this 
keyword references the object that owns the code where the this keyword is. In this case, the 
object is being created. If the this keyword were omitted, the code would look in the global 
namespace for year, make, and model.

To test this code, the following QUnit test checks to see whether each object contains the 
data that is expected.

test("Object Literal Test", function () { 
    expect(2); 
    var expected = 'Vehicle: 2000 Ford Fusion'; 
    var actual = car1.getInfo(); 
    equal(actual, expected, 'Expected value: ' + expected + 
        '  Actual value: ' + actual); 
    var expected = 'Vehicle: 2010 BMW Z4'; 
    var actual = car2.getInfo(); 
    equal(actual, expected, 'Expected value: ' + expected + 
        '  Actual value: ' + actual); 
});

This test performs an assertion by using the car1 variable and then performs another 
assertion by using the car2 variable. The successful test is shown in Figure 6-1.

If you want to define an array of items and assign it to a property, you can use square 
brackets as shown in the following example.

var car1 = { 
    year: 2000, 
    make: 'Ford', 
    model: 'Fusion', 
    repairs: ['repair1', 'repair2', 'repair3'], 
    getInfo: function () { 
        return 'Vehicle: ' + this.year + ' ' + this.make + ' ' + this.model; 
    } 
};

Because this is one of the easiest ways to create an object, you’ll probably use it to gather 
data to send to other code. In this example, two instances of a type Object are created, and 
properties are dynamically added to each instance. This does not create a Vehicle type.
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FIGURE 6-1  The JavaScript object literal test

Creating dynamic objects by using the factory pattern
In addition to using the JavaScript literal object syntax, JavaScript has an Object type, and you 
can use it to create an object programmatically. Object has a prototype object that is cloned 
when you use the new keyword to create a new Object instance. The prototype object has the 
following inherited methods.

■■ constructor  The function that is called to initialize a new object

■■ hasOwnProperty  Returns a Boolean indicator of whether the current object has the 
specified property

■■ isPrototypeOf  Returns a Boolean indicator of whether the current object is in the 
specified object’s prototype object chain

■■ propertyIsEnumerable  Returns true if the object can be enumerated in a for...in 
loop

■■ toLocalString  Converts a date to a string value based on the current local

■■ toString  Returns the string representation of the current object

■■ valueOf  Returns the value of the current object converted to its most meaningful 
primitive value
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After the object is created, you can dynamically add properties to it that hold the data and 
reference functions. You can wrap this code in a function that returns the object as shown in 
the following code example.

function getVehicle(theYear, theMake, theModel) { 
    var vehicle = new Object(); 
    vehicle.year = theYear; 
    vehicle.make = theMake; 
    vehicle.model = theModel; 
    vehicle.getInfo = function () { 
        return 'Vehicle: ' + this.year + ' ' + this.make + ' ' + this.model; 
    }; 
    return vehicle; 
}

This code takes advantage of JavaScript’s dynamic nature to add year, make, model, and 
getInfo to the object and then returns the object. Placing this code in a function makes it easy 
to call the getVehicle function to get a new object. The encapsulation of the code to create an 
object is commonly referred to as using the factory pattern. Can you create multiple instances 
of vehicle? You can create multiple instances of Object and add properties dynamically to 
each instance, but the actual type is Object, not vehicle. The following QUnit test demon-
strates the creation of multiple instances.

test("Create Instances Test Using Factory Pattern", function () { 
    expect(2); 
    var car1 = getVehicle(2000, 'Ford', 'Fusion'); 
    var car2 = getVehicle(2010, 'BMW', 'Z4'); 
    var expected = 'Vehicle: 2000 Ford Fusion'; 
    var actual = car1.getInfo(); 
    equal(actual, expected, 'Expected value: ' + expected + 
        '  Actual value: ' + actual); 
    var expected = 'Vehicle: 2010 BMW Z4'; 
    var actual = car2.getInfo(); 
    equal(actual, expected, 'Expected value: ' + expected + 
        '  Actual value: ' + actual); 
});

This might be all you need when you are gathering some data to put into an object struc-
ture and pass to some other code or service. Although the getVehicle function encapsulates 
the object creation, the properties are all public. This can be desirable in some scenarios, but 
if you want the data to be private, this approach won’t work. Like when using the literal object 
syntax, you might encounter the problem that every vehicle’s type is Object, and you might 
want to create a Vehicle class to have a named Vehicle type.

Creating a class
There is no class keyword in JavaScript, but you can simulate a class by starting with a func-
tion, which is actually the constructor function of the object. Consider the following function.

function Vehicle(theYear, theMake, theModel) { 
    year = theYear; 
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    make = theMake; 
    model = theModel; 
    getInfo = function () { 
        return 'Vehicle: ' + year + ' ' + make + ' ' + model; 
    }; 
}

There are several problems with this code. All the variables are defined without the var 
keyword, so year, make, model, and getInfo are automatically defined in the global scope and 
are accessible from anywhere. The following is a passing QUnit test that initializes Vehicle and 
calls the getInfo method to retrieve the data.

test("Function Test", function () { 
    expect(2); 
    Vehicle(2000, 'Ford', 'Fusion'); 
    var expected = 'Vehicle: 2000 Ford Fusion'; 
    var actual = getInfo(); 
    equal(actual, expected, 'Expected value: ' + expected +  
          '  Actual value: ' + actual); 
    expected = 2000; 
    actual = year; 
    equal(actual, expected, 'Expected value: ' + expected +  
          '  Actual value: ' + actual);    
});

The Vehicle function accepts three parameters and doesn’t return anything. Instead, it is 
setting global variables, and there is no provision for multiple instances. To prove that global 
variables are being set, the second assertion is checking to see whether there is a global vari-
able named year that equals 2,000. This assertion succeeds, which proves that the data is not 
encapsulated, and there is only one copy of the data. For example, the following QUnit test 
fails.

test("Failing Function Test", function () { 
    expect(1); 
    Vehicle(2000, 'Ford', 'Fusion'); 
    Vehicle(2010, 'BMW', 'Z4'); 
    var expected = 'Vehicle: 2000 Ford Fusion'; 
    var actual = getInfo(); 
    equal(actual, expected, 'Expected value: ' + expected +  
          '  Actual value: ' + actual); 
    expected = 2000; 
    actual = year; 
    equal(actual, expected, 'Expected value: ' + expected +  
          '  Actual value: ' + actual);    
});

Figure 6-2 shows the failures. The problem is that year, make, and model of the second 
vehicle replaced year, make, and model of the first vehicle. The variable getInfo was also 
replaced, but instead of holding data, it holds a reference to the function code. The getInfo 
variable’s value was replaced with new function code; it just happened to be the same code. 
Once again, there is no encapsulation.
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FIGURE 6-2  The failing test assertions after a second vehicle is used

To solve the problem, you want to implement encapsulation. Then you need to create 
objects, each with its own data. To implement encapsulation, use the var keyword for the 
year, make, and model. This will make these variables private to the function. Notice that the 
var keyword is not used with getInfo because the getInfo variable needs to be public to be 
called from outside the object, but you don’t want the getInfo variable to be global. Assign 
getInfo to the current object by using the this keyword. The result is a class that encapsulates 
the data and exposes getInfo to retrieve the data in a controlled way as follows.

function Vehicle(theYear, theMake, theModel) { 
    var year = theYear; 
    var make = theMake; 
    var model = theModel; 
    this.getInfo = function () { 
        return 'Vehicle: ' + year + ' ' + make + ' ' + model; 
    }; 
}

IMPORTANT  PRIVATE DATA ISN’T SECURE

In object-oriented programming, private data is not intended to be secure. Private data 
provides encapsulation so the details can be hidden; the user sees only what is necessary 
and isn’t bogged down in the details.
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Remember that the this keyword references the object that owns the current code. The 
way the test is currently written, the this keyword references the global object, and getInfo 
will still be a global variable. To solve the problem, the new keyword must be used to create 
an object from this class, as shown in the modified test code.

test("Encapsulation Test", function () { 
    expect(2); 
    var car1 = new Vehicle(2000, 'Ford', 'Fusion'); 
    var car2 = new Vehicle(2010, 'BMW', 'Z4'); 
    var expected = 'Vehicle: 2000 Ford Fusion'; 
    var actual = car1.getInfo(); 
    equal(actual, expected, 'Expected value: ' + expected + 
         '  Actual value: ' + actual); 
    expected = 2000; 
    actual = year; 
    equal(actual, expected, 'Expected value: ' + expected + 
         '  Actual value: ' + actual); 
});

Notice that a new variable is defined, car1, and it is assigned the object that is created by 
using the new keyword. After that, another new variable is defined, car2, and it is assigned the 
second Vehicle object created by using the new keyword. Two instances of the Vehicle class 
are being created, which means that two Vehicle objects are being constructed. Each instance 
has its own data and its own copy of the getInfo method. The getInfo method is public but 
has access to the private data. A method that is public but has access to private data is called 
a privileged method.

Figure 6-3 shows the test results. Notice that the first assertion passed, which proves that 
there are separate object instances, each having its own data. The second assertion failed. The 
failure message states that the year is undefined, which proves that the year is not directly 
accessible from the test, which is in the global namespace. Instead, year, in addition to make 
and model, is encapsulated in the object.

You have now created a class and constructed objects from the class, but there’s more 
to cover in the Vehicle function that is being used as a class. The Vehicle function is known 
as a constructor function. The new keyword created an object and executed the constructor 
function to initialize the object by creating the year, make, and model private variables and 
the public getInfo variable. Each instance has these four variables, and memory is allocated 
for them. That’s what you want for the data, but is that what you want for the getInfo variable 
that references a function? The answer is that it depends on what you are trying to accom-
plish with your code.
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Training Guide: Programming in HTML5 with 
JavaScript and CSS3 and Exam 70-480

This book is designed to help build and advance your job-role expertise. In addition, it covers some 
of the topics and skills related to Microsoft Certification Exam 70-480 and might be useful as a 
complementary study resource. 

Note: This book is not designed to cover all exam topics; see the following chart. If you are 
preparing for the exam, use additional materials to help bolster your readiness, in conjunction with 
real-world experience.

EXAM OBJECTIVES/SKILLS SEE TOPIC-RELATED COVERAGE HERE

IMPLEMENT AND MANIPULATE DOCUMENT STRUCTURES AND OBJECTS

Create the document structure. Chapters 2 and 5

Write code that interacts with UI controls. Chapters 3, 7, 11, 12, and 13

Apply styling to HTML elements programmatically. Chapter 4

Implement HTML5 APIs. Chapters 10, 14, 15, and 16

Establish the scope of objects and variables. Chapters 3 and 6

Create and implement objects and methods. Chapter 6

IMPLEMENT PROGRAM FLOW 

Implement program flow. Chapter 3 and 6

Raise and handle an event. Chapter 3 and 6

Implement exception handling. Chapter 3

Implement a callback. Chapter 3, 6, 8, and 9

Create a web worker process. Chapter 9

ACCESS AND SECURE DATA

Validate user input by using HTML5 elements. Chapter 7

Validate user input by using JavaScript. Chapter 7

Consume data. Chapter 8

Serialize, deserialize, and transmit data. Chapter 7



USE CSS3 IN APPLICATIONS

Style HTML text properties. Chapter 4

Style HTML box properties. Chapter 4

Create a flexible content layout. Chapter 4

Create an animated and adaptive UI. Chapter 4

Find elements by using CSS selectors and jQuery. Chapter 4 and 6

Structure a CSS file by using CSS selectors. Chapter 4

For complete information about Exam 70-480, visit http://www.microsoft.com/learning/en/us 
/exam.aspx?ID=70-480. In addition, for more information about Microsoft certifications, visit  
http://www.microsoft.com/learning.



  
  

  
 

  

 

SurvPage_Corp_02.indd   1 5/19/2011   4:18:12 PM

What do 
you think of
this book? 
We want to hear from you! 
To participate in a brief online survey, please visit: 

microsoft.com/learning/booksurvey 

Tell us how well this book meets your needs—what works effectively, and what we can 
do better. Your feedback will help us continually improve our books and learning 
resources for you. 

Thank you in advance for your input! 
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