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Bootstrap

Client-Side Web GIS

In this module, we will explore the Bootstrap CSS 
framework, which makes styling and designing 
responsive websites easier.
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Provides generic functionality that can be selectively changed by user-
written code, thus providing application-specific software

In this course, I will introduce the Bootstrap framework for CSS that 
can be used to style a webpage

Another example is the jQuery framework that simplifies the use of 
JavaScript.  

What is a framework?

https://www.w3schools.com/bootstrap4/default.asp

https://www.w3schools.com/jquery/default.asp
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A framework provides generic functionality that can 
be selectively changed and manipulated by user-
written code to accomplish a specific task. 

You can think of frameworks as higher-level code 
that has been written to perform common tasks and 
that can be customized for a specific use. Using 
frameworks can simplify the implementation of 
code, such as CSS and JavaScript.

For example, Bootstrap provides a framework for 
CSS to make website styling and responsive web 
design easier while jQuery simplifies the use of 
JavaScript.
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Bootstrap on W3schools.com

https://www.w3schools.com/bootstrap/bootstrap_ver.asp

W3schools.com provides references and examples 
for Bootstrap versions 3, 4, and 5. The provided 
examples in this course currently use version 4. 
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Provides design templates using HTML, CSS, and JavaScript

Free and open-source

Front-end development

Originally developed for Twitter

What is Bootstrap?

https://getbootstrap.com/ 4

Bootstrap is a CSS framework for web design and 
responsive web design. It was originally developed 
for Twitter but is now freely available for use by web 
designers and developers. 

Although there are other methods for responsive 
web design, Bootstrap is one of the most commonly 
used frameworks. 
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Web design that allows automatic resizing, hiding, shrinking, or 
enlargement of webpage content so that it looks good on all devices 
(devices with different screen sizes)

Responsive Web Design
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We tend to access web content on a variety of 
devices with different screen sizes. So, designing a 
webpage for a specific screen size can be limiting. It 
is preferable that the website is functional 
regardless of viewport sizes and can be used 
effectively on phones, tablets, and computers. 

This is accomplished using responsive web design, 
which allows for page layout, content, and design to 
be altered or adapted based on the screen size. 

It is generally recommended that all websites be set 
up with responsive design, especially if they will be 
used by the general public. 
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Media Queries can be used to produce responsive content

Uses @media rule to define a CSS property relative to a condition, 
generally a screen size

We will not investigate media queries here

We will introduce Bootstrap

Media Queries
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One means to make websites responsive is through 
the use of media queries. This requires that the 
browser determine the screen size and use CSS 
selectors appropriate for that screen size.

In the CSS document, you will need to set up media 
queries that define the CSS to use at defined screen 
size ranges.

We will not discuss media queries in this course, but 
I did want to mention them. Instead, we will focus 
on responsive design using the Bootstrap 
framework. 
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Can download the 
scripts and add them to 
your project

Can reference the 
Content Delivery 
Network (CDN)

Should use minimized 
code for speed

Accessing Bootstrap

<head>
<!-- Latest compiled and minified CSS -->
<link rel="stylesheet"

href="https://maxcdn.bootstrapcdn.com/bootstrap/4.4.1/css/b
ootstrap.min.css">

<!-- jQuery library -->
<script

src="https://ajax.googleapis.com/ajax/libs/jquery/3.4.1/jquery.
min.js"></script>

<!-- Popper JS -->
<script

src="https://cdnjs.cloudflare.com/ajax/libs/popper.js/1.16.0/u
md/popper.min.js"></script>

<!-- Latest compiled JavaScript -->
<script

src="https://maxcdn.bootstrapcdn.com/bootstrap/4.4.1/js/boo
tstrap.min.js"></script>
</head>
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In order to use Bootstrap, you will need to download 
the Bootstrap CSS and Boostrap JavaScript, jQuery, 
and Popper JavaScript libraries and store them in 
your website folder directory (generally in the “src” 
folder). Alternatively, you can link to the webpage 
that houses the code, known as the content delivery 
network (CDN). The second method is 
demonstrated on this slide. 

Note that updates are made on a regular basis, so 
you will either need to update your styling or link to 
the older, original styling. 

Either way, it is generally preferable to use the 
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minimized version of the code to speed up loading. 
Minimized versions have spaces removed, so the file 
size is smaller, but the code is harder to interpret. 
However, that is not an issue when the code is 
accessed by the computer and does not need to be 
used or read by a human. 

For more information, please visit the Bootstrap 
webpage. 
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Video: Connecting to Bootstrap
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Break page into 12 columns or spans

Can group columns or spans

Grid system classes:
xs = screens less than 786px wide (phones)
sm = 786px to 992px (tablets)
md = 992px to 1200px (small laptops)
lg = greater than 1200px (laptops and desktops)

Classes scale up

Using the Grid
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We will begin by discussing the grid system used by 
Bootstrap. 

Each row or block is broken into 12 columns or 
spans. These spans can be grouped together to form 
larger subsets of the row. 

How these columns or spans are used can vary 
based on the screen size, which is a key component 
of responsive web design with Bootstrap. 

The screen size classes are listed on the slide and 
defined as ranges of pixel widths. These scale up, so 
if you want to use the same layout or design for 
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small and medium screens, you only need to define 
the styling for small screens. 

I will explain this grid system in the following slides 
using multiple examples. I have also provided a 
video demonstration. 
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Grid Example 1

<body>
<div class="container">
<h1>A Header</h1>
<div class="row">

<div class="col-sm-6"
style="background-
color:gray;">

<p>Some text</p>
</div>
<div class="col-sm-6"

style="background-
color:forestgreen;">

<p>Some more text</p>
</div>
</div>

</div>
</body>
</html>

https://www.w3schools.com/bootstrap/bootstrap_grid_stacked_to_horizontal.asp

Small or Larger

Extra Small
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In this first example, the two <divs> have been 
assigned to the “col-sm-6” class. So, from small to 
larger screen sizes, the two <divs> will fill all 12 
spans of a single row. When screen size is reduced to 
extra small, then the two <divs> will stack. 
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Grid Example 2

<body>
<div class="container">
<h1>A Header</h1>
<div class="row">

<div class="col-sm-3" style="background-
color:gray;">

<p>Some text</p>
</div>
<div class="col-sm-9" style="background-

color:forestgreen;">
<p>Some more text</p>

</div>
</div>

</div>
</body>
</html>

https://www.w3schools.com/bootstrap/bootstrap_grid_small.asp

Small or Larger

Extra Small
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I have now changed the first <div> to the “col-sm-3” 
class and the second <div> to the “col-sm-9” class. 

So, on screen sizes from small to large, the first 
<div> will fill the first 3 spans while the second 
<div> will fill the last 9. 

Once the screen size is reduced to extra small, the 
two <divs> will stack and fill all 12 spans in two 
separate rows. 

11



Grid Example 3 

<body>
<div class="container">
<h1>A Header</h1>
<div class="row">

<div class="col-sm-3 col-md-6"
style="background-
color:gray;">

<p>Some text</p>
</div>
<div class="col-sm-9 col-md-6"

style="background-
color:forestgreen;">

<p>Some more text</p>
</div>
</div>

</div>
</body>
</html>

Medium or Larger

Small

Extra Small

https://www.w3schools.com/bootstrap/bootstrap_grid_medium.asp 12

It is possible to apply multiple CSS classes, and even 
multiple Bootstrap classes, to the same element. 
This can be very useful when you want to have more 
than two layouts to support multiple screen sizes. 

In this example, the first <div> will fill 6 spans 
when the screen size is medium or larger, 3 spans 
when the screen size is small, and all 12 spans when 
the screen size is extra small. The second <div> will 
fill 6 spans when the screen size is medium or 
larger, 9 spans when the screen size is small, and all 
12 spans when the screen size is extra small. 
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Grid Example 4

Large

Small

Extra Small

Medium

https://www.w3schools.com/bootstrap/bootstrap_grid_large.asp

<body>
<div class="container">
<h1>A Header</h1>
<div class="row">

<div class="col-sm-3 col-md-6 col-lg-4"
style="background-color:gray;">

<p>Some text</p>
</div>
<div class="col-sm-9 col-md-6 col-lg-8"

style="background-color:forestgreen;">
<p>Some more text</p>

</div>
</div>

</div>
</body>
</html>
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Now I am applying three Bootstrap classes to each 
<div>.

The first <div> will fill 4 spans when the screen size 
is large or larger, 6 spans when the screen size is 
medium, 3 spans when the screen size is small, and 
all 12 spans when the screen size is extra small. The 
second <div> will fill 8 spans when the screen size is 
large or larger, 6 spans when the screen size is 
medium, 9 spans when the screen size is small, and 
all 12 spans when the screen size is extra small. 
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More Examples of Grids

https://www.w3schools.com/bootstrap/bootstrap_grid_examples.asp
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For more examples of the Bootstrap grid, please see 
w3schools.com. 
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Video: Bootstrap Grid Examples
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Creating a Nav Bar

<nav class="navbar navbar-default">
<div class="container-fluid">

<!-- Brand and toggle get grouped for better mobile display -->
<div class="navbar-header">

<button type="button" class="navbar-toggle collapsed" data-toggle="collapse"
data-target="#bs-example-navbar-collapse-1" aria-expanded="false">

<span class="sr-only">Toggle navigation</span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>
<span class="icon-bar"></span>

</button>
<a class="navbar-brand" href="../GISc.html" style="color:hover

#ffffff">Introduction to GIScience</a>
</div>
<!-- Collect the nav links, forms, and other content for toggling -->
<div class="collapse navbar-collapse" id="bs-example-navbar-collapse-1">

<ul class="nav navbar-nav">
<li><a href="http://www.wvview.org/" target="_blank">WV View</a></li>
<li><a href="../course_directory.html">Courses</a></li>
<li><a href="http://maxwellae.wixsite.com/maxwell-

geospatial"target="_blank">Prof Maxwell</a></li>
</ul>

</div><!-- /.navbar-collapse -->
</div><!-- /.container-fluid -->

</nav>

https://www.w3schools.com/bootstrap4/bootstrap_navbar.asp 16

There are a variety of Bootstrap classes and 
examples to generate nav bars as opposed to 
generating them from scratch. Check out the 
provided w3schools.com link to see a variety of 
samples and obtain code that can be used and 
manipulated. 

In the example provided, I have used several 
Bootstrap classes to generate the provided nav bar. 

16



Video: Bootstrap Nav Bar
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More Nav Bar Examples

https://www.w3schools.com/bootstrap/bootstrap_navbar.asp
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This page provides additional nav bar examples. 
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Responsive Images

</head>
<body>

<img src="gvalley.jpg" class="img-responsive">
</body>
</html>

https://www.w3schools.com/bootstrap4/bootstrap_images.asp
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The Bootstrap “img-responsive” class can be used to 
make images and graphics responsive so that they 
resize with screen size. Again, this is generally much 
simpler than building your own CSS to make images 
responsive. 
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Video: Images
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Bootstrap Buttons

<body>
<div class="container">
<h2>Button Styles</h2>
<button type="button" class="btn">Basic</button>
<button type="button" class="btn btn-default">Default</button>
<button type="button" class="btn btn-primary">Primary</button>
<button type="button" class="btn btn-success">Success</button>
<button type="button" class="btn btn-info">Info</button>
<button type="button" class="btn btn-warning">Warning</button>
<button type="button" class="btn btn-danger">Danger</button>
<button type="button" class="btn btn-link">Link</button>

</div>
</body>

https://www.w3schools.com/bootstrap/bootstrap_buttons.asp 21

Bootstrap also provides a variety of button classes as 
demonstrated here. Note that these buttons can be 
further manipulated using your own custom CSS.
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Button Groups

<div class="btn-group btn-group-lg">
<button type="button" class="btn btn-primary">B1</button>
<button type="button" class="btn btn-primary">B2</button>

<button type="button" class="btn btn-primary">B3</button>

https://www.w3schools.com/bootstrap4/bootstrap_forms_input_group.asp 22

There are also stylings available for button groups. 
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Video: Buttons
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Bootstrap Dropdowns

<body>
<div class="container">

<h2>Dropdowns</h2>
<p>The .dropdown class is used to indicate a dropdown menu.</p>
<p>Use the .dropdown-menu class to actually build the dropdown 

menu.</p>
<p>To open the dropdown menu, use a button or a link with a class 

of .dropdown-toggle and data-
toggle="dropdown".</p>

<div class="dropdown">
<button class="btn btn-primary dropdown-toggle" type="button"

data-toggle="dropdown">Dropdown Example
<span class="caret"></span></button>
<ul class="dropdown-menu">

<li><a href="#">HTML</a></li>
<li><a href="#">CSS</a></li>
<li><a href="#">JavaScript</a></li>

</ul>
</div>

</div>
</body>

https://www.w3schools.com/bootstrap/bootstrap_dropdowns.asp
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This example shows how a dropdown list can be 
generated. 

Again, please see w3schools.com and the provided 
link to this example. 
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Bootstrap Collapsible

https://www.w3schools.com/bootstrap4/bootstrap_collapse.asp
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A collapsible is used to show and hide blocks of 
content, such as multiple <divs> with the press of a 
button. Go to the provided link to see an example 
collapsible. 
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Bootstrap Carousel

<div id="demo" class="carousel slide" data-ride="carousel">
<!-- Indicators -->
<ul class="carousel-indicators">

<li data-target="#demo" data-slide-to="0" class="active"></li>
<li data-target="#demo" data-slide-to="1"></li>
<li data-target="#demo" data-slide-to="2"></li>

</ul>
<!-- The slideshow -->
<div class="carousel-inner">

<div class="carousel-item active">
<img src="seneca2.jpg" alt="Seneca Rocks">

</div>
<div class="carousel-item">

<img src="seneca1.jpg" alt="Seneca Rocks">
</div>
<div class="carousel-item">

<img src="cheat.jpg" alt="Cheat River">
</div>

</div>
<!-- Left and right controls -->
<a class="carousel-control-prev" href="#demo" data-slide="prev">

<span class="carousel-control-prev-icon"></span>
</a>
<a class="carousel-control-next" href="#demo" data-slide="next">

<span class="carousel-control-next-icon"></span>
</a>

</div>

https://www.w3schools.com/bootstrap4/bootstrap_carousel.asp
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Carousels are used to rotate through graphics and 
pictures. 

w3schools.com provides example Bootstrap 
carousels at the provided link. 
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Video: Carousel
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Bootstrap Tables

https://www.w3schools.com/bootstrap4/bootstrap_tables.asp
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This link provides examples for formatting tables. 
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Video: Tables
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Tooltips and Popovers

https://www.w3schools.com/bootstrap4/bootstrap_tooltip.asp

https://www.w3schools.com/bootstrap4/bootstrap_popover.asp
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Tooltips are used to provide messages when you
hover over an HTML element, like a button. 

Check out the link on this slide for example tooltips. 

Popovers can be used if you need to provide more 
content in the window. 
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Bootstrap 3 provides an icon or glyphicon
library

Boostrap 4 does not

However, there are many free icon libraries 
available

You can also pay for access to libraries or create 
your own icons

You can link to icons or store them in your 
website directory

Icons are commonly provided in compressed 
raster (PNG) or vector graphic (SVG) format

Icons and Glyphicon

https://fontawesome.com/

https://material.io/resources/icons/?style=baseline

https://www.flaticon.com/

https://thenounproject.com/

Example from Font Awesome
31

Bootstrap 3 included a library of icons or 
Glyphicons. However, Boostrap 4/5 does not. 

However, there are many free icon libraries. You can 
also pay for access to libraries or create your own 
icons. Make sure not to use copyright protected 
icons. 

To use an icon, you can link to its web address or 
store it in your website directory. Not all icons will 
be available for download and may require being 
accessed via a link. 

Most icons are either provided in a compressed 
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raster graphic format (like PNG) or a vector graphic 
format (SVG). 

The following video will demonstrate how to 
connect to and use icons.
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Video: Using Icons
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Themes using Bootstrap

https://bootswatch.com/

Many website themes have been created for or using 
Bootstrap. Bootswatch is an example set of free 
themes. 
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Learn More Bootstrap

https://getbootstrap.com/
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https://www.w3schools.com/bootstr
ap/bootstrap_ver.asp

For more information and examples relating to 
using Bootstrap, please consult w3schools.com.

Note that some free Bootstrap templates are 
available to begin designing your website. 
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This is the end of this lecture module. 

Please return to the West Virginia View 
Webpage for additional content. 

Thanks! Hope you found this useful. 
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