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Abstract 

 
The objective of this course series is to present web-based computer programming to engineers. 
Engineers generally learn a conventional computer programming language such as FORTRAN, 
Pascal, C++, etc. Since the advent of the internet and the World Wide Web, web browsers such 
as Internet Explorer, Mozilla Firefox, Google Chrome, etc. have built-in capabilities to interpret 
and implement programmed instructions written in a class of programming languages called 
scripting languages. Web-based programming involves writing codes, called scripts, in a 
scripting language. The scripts are embedded in the structure of web pages. Unlike conventional 
general purpose programming languages, web-based programming does not require any special 
software to be installed. The scripts are interpreted and implemented directly by the web 
browser. Web-based programming is an increasingly relevant and advantageous tool for 
engineers competing in the global marketplace in the age of the internet and the World Wide 
Web. Once uploaded to the World Wide Web, web-based applications are immediately exposed 
to a global audience.  
 
This course is the first of a series on web-based programming. This course prepares participants 
for learning scripting languages and web-based programming. This course uses screenshots and 
an easily readable click-by-click narrative that engages participants as they proceed through the 
topics. An introduction to computers and computer networks, the internet and the World Wide 
Web, is presented. The fundamentals of the Hyper Text Markup Language (HTML), for building 
web pages, are presented in detail. Several examples are presented to illustrate the creation and 
editing of web pages using HTML alone. At the end of this course, participants will be capable 
of building a web page from scratch, and editing and updating existing web pages. Upon 
completion of this course, participants will be prepared to begin learning how to program web-
based applications. On completion of this course participants will be able to identify professional 
situations in which applying web-based programming will be of great benefit to them in their 
fields of specialty, and to their organizations.  
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1. INTRODUCTION 

 
1.1 Computers 
 
A computer can be defined as an electronic device that has the ability to accept, manipulate, 
process, store, retrieve, and output data according to programmed instructions.  
 
There are many types of computers. A personal computer is a computer designed for an 
individual user. A server is a computer that manages resources for an interconnected network of 
computers. A mainframe computer is a very large and expensive computer capable of 
supporting hundreds, and thousands, of users simultaneously. Mainframes are used by large and 
complex organizations for large-scale data processing and critical applications, e.g. the census, 
national security, etc. A supercomputer is the fastest type of computer. Supercomputers are 
used for specialized applications that require complex mathematical calculations on an enormous 
scale. Supercomputers are used in weather forecasting, petrochemical exploration, and scientific 
research. Other types of computers include tablet computers, game consoles, smartphones, 
automated teller machines (ATM), and many others. 
 
A computer consists of two basic parts 1) The Hardware refers to the physical components of 
the computer, such as the monitor, keyboard, mouse, etc.; 2) The Software is all the sets of 
instructions that tell the hardware what to do, e.g. web browsers, games, word processors, etc.  
 
The central processing unit (CPU) is the hardware component of a computer that carries out 
the instructions by performing the basic operations such as data input, arithmetic, logic, and 
output of results.  The CPU is essentially the physical “brain” of the computer. The memory of a 
computer refers to the hardware used to store the instructions and data on a temporary or 
permanent basis.  The storage of a computer refers to physical components and recording media 
used to retain the data in electronic format on a long term basis.  
 
The operating system (OS) of a computer is software that manages and coordinates the 
computer's memory, storage, processes, and all of its software and hardware. Modern operating 
systems use a graphical user interface (GUI, pronounced "gooey") to enable a human user to 
interact with the computer. It is the GUI that enables a user to click on icons, select buttons, 
menus, checkboxes, etc., and have results displayed back to the user on a screen using graphics, 
text, or some combination thereof. Currently, the most common operating systems in use for 
personal computers are Microsoft Windows, Apple Mac OS X, and Linux. 
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1.2 Computer Networks 
 
An interconnected group of computers that can communicate with each other and also share and 
exchange information is called a computer network. A group of less than ten interconnected 
computers is called a workgroup. Workgroups are commonly used in offices, small businesses, 
and in homes, etc. A local area network (LAN) is a computer network for a limited geographic 
area such as a school, a university campus, an office complex, etc. A wide area network (WAN) 
covers a broader regional or even national geographic area, and includes public as well private 
communication lines. For example, national governmental agencies and large corporations utilize 
such networks to conduct business on a national scale from any of their many physical locations. 
A network built by a business to connect its numerous locations and to share computer resources 
is referred to as an enterprise network. In LANs, WANs, and enterprise networks in general, 
there are clear roles for the constituent computers in the network. For example, in a network 
there may be one computer that “serves” resources and data to a number of requesting “client” 
computers. Such a network is referred to as a client/server network.  
 
The internet is a group of interconnected computers, networks and groups of networks on a 
global scale. Therefore, technically, the internet is a wide area network. In order for a computer 
on the internet to communicate with other participating computers it must have special software 
that can interpret what other computers are "saying". This special software is called a web 
browser (or browser). Some of the common web browsers in use today include Internet 
Explorer, Mozilla Firefox, Google Chrome, Opera, and Safari. All web browsers are free and 
come with the computer’s operating system.  For example, Microsoft Windows comes with the 
Internet Explorer browser.  
 
1.3 The World Wide Web 
 
The terms “internet” and “World Wide Web” have become synonymous and interchangeable in 
common usage. However, there is a clear difference. The internet is the physical network of all 
the networks of all the participating interconnected computers. The World Wide Web (or the 
web) is a network of virtual documents that reside on computers on this network (the internet). 
With a web browser these documents, called web pages, can be accessed, opened, and viewed 
from any participating computer. The web pages are accessed by the web browser using 
hyperlinks. The browser interprets the instructions (source code or code) in the document and 
displays the web page. Web pages are generally stored on server computers (servers) on the 
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internet. Therefore the web is a constituent part of the internet. A collection of related web pages 
is referred to as a website. 
 
1.4 Web Pages 
 
A web browser interprets the code in the web page document and then displays the contents to 
the user accordingly. However, web browsers are not designed to understand ordinary everyday 
language. Hyper Text Markup Language (HTML) is the language of the web. All web pages 
are HTML documents. The HTML code tells the web browser how to display the web page’s 
words, numbers, images, etc., to the user.  
 
HTML is a markup language. A markup language is a combination of keywords and symbols 
that provide instructions on how a document should appear. In contrast to a programming 
language, e.g. Visual Basic, a markup language has no variables and is not used to perform 
calculations, etc. Computations, algorithms, etc., are performed by embedding code written in a 
scripting language into the HTML code. A scripting language is a “lightweight” programming 
language that can be interpreted by a web browser. Examples of currently popular scripting 
languages include JavaScript and VBScript. Codes written in programming languages such C++, 
Visual Basic, etc., are compiled, i.e. converted to machine language that the computer can 
understand and then implement. A markup language on the other hand is not compiled; it is 
interpreted by the web browser which then displays the document accordingly.  
 
HTML is free and there is no special or required software needed to develop HTML documents.  
It is pertinent to note that there are many commercial software products on the market for 
creating or editing web pages and websites. These products generally provide a visually pleasing 
interactive environment with enhanced graphics and other features which the user can apply to 
design web pages without any knowledge of HTML. These products cover a wide variety of 
capabilities, features, and prices. All of these products ultimately generate an HTML file(s) that 
is then uploaded to the web. It is important to note however that an HTML file can be created or 
edited using any text editor program. As with web browsers, text editors are free and come with 
the operating system of the computer. For example, Microsoft Windows comes with the text 
editors WordPad and Notepad.  
 
The standards for the HTML language are provided by the World Wide Web Consortium 
(W3C). HTML is into its seventh version as of 2012, called HTML5.   
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1.5 Relevance of Computing and Web Development  
 
The question often arises as to why engineers and scientists should learn HTML, web 
development, web-based programming, etc. Engineers, for instance, are generally required to 
take an introductory level computer programming class as college freshers. They are not required 
to study web development. Beyond the fresher requirements, engineering students generally do 
not receive any further formal instructions on the subject and may not be required to apply it in 
any other classes for the rest of their entire undergraduate work. Effectively, by graduation, the 
computing class is a distant memory of questionable relevance, and yet computing is becoming 
an increasingly advantageous and necessary skill set for engineers and scientists competing in 
the global economy. By writing computer programs and scripts to automate tedious and 
repetitive tasks such as design calculations, or preparing, processing and analyzing large amounts 
of data which would otherwise be done by hand, engineers and scientists can drastically increase 
their productivity and efficiency. Competence in computing and web development predisposes 
engineers and scientists to pursue and develop more creative and innovative solutions than their 
peers. Knowledge and some level of experience in computing enables engineers and scientists to 
communicate more effectively with full-time programmers, web developers, and information 
technology professionals they may work with and collaborate with on various projects.   
 
Another question that often arises is whether programming solutions should be developed as 
desktop applications or web-based applications. Desktop applications reside on the individuals’ 
computers or may be available over their organizations’ network(s) for use by a limited number 
of coworkers and authorized staff members. In contrast, the web has become a primary global 
medium. Web-based applications are immediately available to the global internet audience for 
view, review, search (by search engines), download, etc., giving professionals and their 
organizations exposure and recognition on a world wide scale. Desktop applications require 
some investment in software for implementation. Web-based applications, on the other hand, are 
run through the web browser and require no software whatsoever. Consider a desktop database 
application developed by an engineering company. For the application to be implemented across 
the organization the company will have to purchase the relevant software to be installed on the 
computers of all employees who will be participating. This software may be costly and may 
require periodic upgrades, updates, license renewal fees, subscriptions, maintenance fees, etc. In 
contrast, if a web-based solution was implemented, there would be no special software needed, 
as the application would be run through the web browser, and none of the above costs would be 
relevant. The requirement for a web-based solution is an internet connection.  
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1.6 Planning Web-Based Solutions 
 
A six-step procedure for planning and implementing a web-based application solution to a 
problem or research question is as follows: 
 

1. Study the problem in detail and gain a good working understanding of the fundamental 
concepts and principles, and underlying theories. This may involve knowledge from a 
wide variety of fields such as engineering, physical sciences, mathematics, statistics, 
business, economics, government and many others. 

2. Develop an algorithm for solving the problem. A flow chart of the algorithm will provide 
a detailed visual representation of the process from start to finish, including all inputs, 
calculations, data processing, automated reasoning, outputs, reports, and feedback 
procedures. 

3. Write pseudo code for your algorithm. Pseudo code is the instructions needed to 
implement the algorithm in ordinary everyday language. Test your algorithm by 
performing manual calculations to verify your results. 

4. Write code to implement the algorithm in the target markup and scripting languages 
following all syntax rules and requirements.  

5. Test and debug the code intermittently to identify and resolve glitches and errors. 
6. Test the program. Validate and verify the results. Make changes and updates as necessary 

where needed.    
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2. INTRODCUTION TO HTML 

 
2.1 Getting Started 
 
In this section a simple web page (HTML document) will be created to illustrate the basic 
structures of HTML.  
 
From the Start button select All Programs, select Accessories, select Notepad.  
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A new blank Notepad session opens. 
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Type in the following code. 
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A pair of angle brackets and its contents is called an HTML tag (or tag). The text within a tag is 
called a tag keyword. Tags come in pairs, an opening tag and a closing tag (or start tag and end 
tag respectively). The closing tag includes a back slash. The tags and the plain text typed in 
between an opening and closing pair of tags is called an HTML element. The tag keyword 
invokes some property to the element content, the plain text in between the tags, or to the 
HTML document.  
 
Not all HTML tags require a closing tag. However, if a closing tag is required, it must be added 
for the web page content to be displayed correctly by the browser. The opening and closing tags 
do not have to be on the same line as each other or their element content, and the amount of 
white space between a tag and its element content is of no consequence to the browser. It is good 
practice to space out the code and offset some blocks of code from others to enhance readability. 
This is particularly advantageous when reviewing your code for errors and bugs. Offsetting 
blocks of code is called indenting. 
 
The structure of the first example HTML document is as follows. 
 

1. The <!DOCTYPE html>  tag declares the document type to the browser. This declaration 
tag is the current standard for HTML5.  

 
2. <html>      </html> : This pair indicates the beginning and end of the HTML code in the 

text file. 
 

3. <title>      </title> : This pair encloses the text that will appear in the title of the browser 
tab when the browser opens to display the document.  

 
4. <body>     </body> : This pair encloses the main body of the web page content.  This is 

where the majority of the web page’s code will be typed in. 
 

5. <h1>       </h1> : This pair imparts a heading font format to the element content. h1 is 
one of many heading styles supported by HTML. 

 
6. <p>      </p> : This pair creates a new paragraph for the element content. 

 
 
HTML tags are not case-sensitive. The World Wide Web Consortium (W3C) recommends lower 
case for all tags. In this course all tags will use lower case unless explicitly noted otherwise.  
 
Tags may be embedded (nested) within each other, as needed, to meet the objectives.   
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In this example add the following code. 
 
 

 
 
 
The <br> tag inserts a line break such that the text after it (to the right) will start on a new line. 
The <br> is one example of a tag for which there is no closing tag. Also this tag has no element 
content associated with it. Such HTML elements are called empty elements.  
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Note that due to the fact that the browser will ignore white space within and between HTML 
elements, the code can be typed as  
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 or as 
 
 

 
 
 
 or other combinations thereof. 
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The document may now be saved. 
 
Click on File, select Save As 
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Navigate to a directory of your choice to save your file to. 
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Give your file a name of your choice. 
 
In the first of two critical steps, append the name suffix “.html” or “.htm” to the file name.  
 
 

 
 
 
 
  



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 16 of 110
 

 
In the second critical step, change the Save as type to All Files  
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Click on Save to save the file.  
 
 

 
 
 
Close the file. 
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Go to the directory to look for your first HTML file. 
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Select the file. Right click, select Open with, select Choose default program. 
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Select your current default or a preferred web browser. 
 
 

 
 
 
Click OK 
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Note the change of the icon of your HTML file. It now indicates the default program (the web 
browser) that will open it for viewing. 
 
Congratulations, you have just created your first web page. 
 
 

 
 
 
Double click on the file icon to open it.  
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The default program, in this case the web browser that was selected, opens the file as a web 
page. 
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Review the HTML elements. 
 
 
 
 
 
 

 
 
 
The Uniform Resource Locator (URL) is the physical location where the HTML document 
resides. It is analogous to a physical address. Currently this address is on the private local hard 
drive of your computer. If it was in a directory on a web server (or any directory that is 
connected to the internet for that matter), this document would be “live” on the web and 
viewable as such by any user anywhere in the world. 
 
Confirm that your document has loaded correctly as designed. If not, review and adjust your 
code. Otherwise you have successfully created your first webpage. The test is a success. 
 
 
  

title 

heading 

The body of the web page, 
enclosed in paragraph and 
with line break 

Uniform Resource Locator 
(URL) 
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3. HTML TAGS 
3.1 HTML Text Formatting  
 
This section presents a review of a selection of HTML tags used for formatting text. Some of the 
commonly used text formatting tags are shown in Table 3.1. 
 
 
Table 1: HTML tags 

Format Tag Example Result 

Bold <b>…</b> <b>Engineer</b> Engineer 

Italics  <i>…</i> <i>Equipment</i>   Equipment 

Mark/ highlight <mark>…</mark> <mark>missing</mark> missing 

Strikeout  <strike>…</strike>  <strike>Tuesday></strike> Tuesday 

Subscript <sub>…</sub> 
T<sub>1</sub> = 

a<sub>1</sub>t<sub>n-1</sub> 
T1 = a1tn-1 

Superscript  <sup>…</sup> 5x<sup>2</sup> -x<sup>-4</sup> 5x2 –x - 4 

Underline  <u>…</u>  <u>Construction</u>  Construction 

 
 
Tags may be combined (nested) to provide the desired formatting. 
 
 
Table 2: Nesting tags 

Example Result 

<b><i>Engineer</i></b> Engineer 

<b><u>Equipment</u></b> Equipment 

<b><i><u>Traffic</u></i></b> Traffic 

 
 
Comprehensive lists of tags supported by HTML5 can be found at numerous sources 
(w3schools.com, 2014e).  
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3.2 HTML Fonts  
 
Text fonts are manipulated using the <font>…</font> tags. Additional information about the 
element or some property of the element can be added to the start tag. This additional 
information is called an attribute. Attributes of a font include color, size, face, etc. Each 
attribute can be assigned a value from a range of applicable values for that attribute.  
 
The general form of assigning an attribute value is as follows: 
 
 
 <tag  attribute = “value”>…</tag> 
 
 
For example to set a font size, 
 
 
 <font  size = “16”>HELLO</font> 
 
 

Will display: HELLO 

 
Multiple attributes may be assigned simultaneously by separating each attribute assignment by a 
space. For example, 
 
 
 <font  size = “16”  color = “blue”>HELLO</font> 
 
 

‘which will display as: HELLO 

 
The font face attribute is the “style” of the font e.g. Times New Roman, Garamond, Arial, etc. 
Not all browsers support all font faces, therefore it is common practice to assign of list of font 
faces to the face attribute, separated by commas.  For example 
 
 
<font  face = “Arial, Georgia, Verdana, Calabri”  color = “blue”>…</font> 



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 26 of 110
 

The browser will apply the first face that it supports, starting from the left. Alternately, a font 
family may be assigned. Examples of some of the common font families recognized by HTML5 
include Serif, Sans Serif, and Monospace.  
 
The default color of fonts in a document can be adjusted from the <body> tag using the text 
attribute. For example 
 
 
 <body text = “green”>…</body> 
 
 
Comprehensive lists of font attributes and applicable values can be found at numerous sources. 
(w3schools.com, 2014d), (w3schools.com, 2014c), (w3schools.com, 2014b) 
 
3.3 HTML Headings and Paragraphs  
 
Right click on your HTML file MyFirstWebpage. 
Select Open with 
Select a text editor. (In this demonstration Notepad shall be used throughout). 
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The HTML file opens for editing. 
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HTML has six built-in headings <h1> through <h6>.  
 
Change the heading style to <h2>. 
Add an alignment attribute and value in the heading tag to center the heading on the web page. 
 
 
<h2  align = “center”>   </h2> 
 
 
Alternately, use the tags <center>   </center> to enclose the heading element. 
 
 
<center><h2 >   </h2></center> 
 
 
Change the heading to read “TRAFFIC OPERATIONS DIVISION”. 
Change the web page title to “Traffic”. 
Add a horizontal line under the heading. This can be done with the underline <u> … </u> tags 
or the horizontal line tag <hr>. The horizontal line tag is an open tag. 
 
Provide a brief narrative on the Traffic Operations program. Split your narrative into paragraphs. 
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The HTML code is as follows 
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Save the file as MySecondWebPage.html in a directory of your choice. 
 
 

 
 
 
Once saved, close the file. 
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In the directory, verify that the file has been saved and named as intended.  
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Double click on the file icon to open it in the browser. 
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3.4 Comments  
 
It is strongly encouraged and highly recommended that comments be added to all codes as 
applications are being developed. Comments should describe and explain what the codes are 
doing in plain ordinary language. A good rule of thumb is to add as many comments as needed 
for a non-expert third party to read the comments alone and have a general understanding of 
what the codes are attempting to achieve and how they are being implemented.  
 
In HTML, comments are inserted into a tag as follows 
 
 
<! - -Put your comments here - -> 
 
 
When interpreting your HTML file, the web browser will ignore this element and its contents as 
it recognizes it as a comment put in by the user for informational purposes only. 
 
In some instances particularly during editing or testing for errors it may be necessary to comment 
out some parts of codes that may span over multiple lines.  In such cases the tags are as follows 
 
 
<!- - 
 block of codes, or multi-line comment 
 
 - - > 
 
 
Open your HTML file MySecondWebPage in a text editor for editing. 
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Add the following comments 
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Save and close the file. 
Double click on the file from its directory location to open it. 
 
 

 
 
 
The horizontal line tag is now part of a comment and is ignored by the browser. 
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Make the following updates. This time reinstate the horizontal line, and comment out the second 
paragraph of the narrative.  
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Save, Close, and run the HTML file. 
 
 

 
 
 
It is important to note that the closing part of the tag specifies where the comment ends. If it is 
not supplied, everything after the opening part of the comment tag becomes a comment and will 
be ignored by the browser. 
 
Restore your file to its original code without the comments. 
Save the file and close it. 
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3.5 Lists 
 
HTML tags can be used to create lists. Lists may be unordered (bullet points) or ordered, 
where the list items are marked with numbers.  
 
The syntax for an unordered list is  
 
 
<ul> 
<li>first item</li> 
<li>second item</li> 
<li>third item</li> 
             : 
             : 
<li>last item</li> 
</ul> 
 
 
The syntax for an ordered list is 
 
 
<ol> 
<li>first item</li> 
<li>second item</li> 
<li>third item</li> 
             : 
             : 
<li>last item</li> 
</ol> 
 
 
Another type of list supported by HTML is a description list which has an indented description 
slot for each item in the list.  
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The syntax for a description list is 
 
 
<dl> 
< dt>first item</dt> 
< dd>- first item description</dd> 
< dt>second item</dt> 
< dd>- second item description</dd> 
< dt>third item</dt> 
< dd>- third item description</dd> 
                          : 
                          : 
< dt>last item</dt> 
< dd>- last item description</dd> 
< /dl> 
 
 
Open your HTML file MySecondWebPage in a text editor for editing. 
Add an unordered list of intersections where traffic infraction cameras are currently in use 
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Add the following code. 
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Save your file as MyThirdWebPage.html in your working directory. 
Close the file. 
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Test your file. 
 
 

 
 
 
Note that the closing tags for the list items are optional and if omitted will have no impact on 
how the web page is displayed, however it is good practice to add them at all times for 
consistency.   
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With your web page open, go to the directory and open the HTML file with your text editor. 
Change the tags to create an ordered list for the intersections currently monitored by traffic 
infraction cameras. 
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Save the file and minimize it. 
Click on the Refresh icon in your browser bar, to refresh the web page and display the latest 
updates to it. 
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The web page refreshes the display per the latest HTML tags. 
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Pull up the web page in the text editor and change the list to a description list with the following 
information. 
 
 

 
 
 
Save your HTML file and minimize it. 
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Test your file by refreshing your browser. 
 
 

 
 
 
 
Save your file. 
Close the file. 
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3.6 HTML Tables 
 
Due to their flexibility and versatility, tables are the most widely used HTML feature for setting 
up and controlling web pages.  
 
A table is defined using the tags  
 
 
<table> … </table> 
 
 
A table is divided into any number of rows. The tags to create a row are 
 
 
<table> 
         <tr>…</tr> 
</table> 
 
 
Each row can be split into any number of columns by adding a number of column tags 
 
 
<table> 
         <tr> 
                <td>… </td> 
                <td> … </td> 
        </tr> 
</table> 
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Open MyThirdWebPage in a text editor. 
Save As MyFourthWebPage.html. 
 
Add the following code to set up a table of one row with three columns that starts below the 
heading with the horizontal line. The main body of information on the web page shall be moved 
to row-1-column-2.  
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Remember to add the corresponding closing tags for all open tags that are added. 
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Establish the width of each column by typing in a measurement (in pixels) for the width as an 
attribute in the column start tag. The magnitude of the measurement may be different for your 
particular computer, so a trial and error process will be needed. In this example the widths of 
column 1 and column 2 only will be entered. The browser will subtract the total of the 
measurements given from the total width available to your monitor and assign that as the width 
of the remaining column. 
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Test your file. 
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Alternately, a column width may be specified as a percentage of the available monitor width it 
shall cover. As in the previous case the measurements for two columns can be specified, and the 
browser will assign the remainder to the unspecified column.  
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Test your code. 
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Add the following code to create borders of specified type for the table.  
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Test your code. 
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Add the following code for collapsible borders using the style attribute.  
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Test your file. 
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Borders may be specified for a particular row, column or cell in the table.  
Add the following code to turn off the general table border, and apply a border of a specified 
thickness, line type, and color to column 1 and column 3 only. 
 
 

 
 
 
 
  



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 60 of 110
 

 and, 
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Test your file. 
 
 

 
 
 
 
Note that the height of the row has not been specified. In that case the browser will automatically 
provide a height in which the content can fit.   
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Add the following code to add background colors in the table cells. 
Colors can be looked up by name, hexadecimal value, or by RGB values. A comprehensive 
listing of colors and their values can be found at various sources (w3schools.com, 2014a). 
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Also,  
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Test your file. 
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Table 3.3 lists a selection of attributes that can be applied to customize tables and table elements. 
 
 
Table 3: Attributes 

Attribute Description Example 

colspan 
Creates a cell that spans over a 
number of columns in the table  

 colspan = “3” 

rowspan 
Creates a cell that spans over a 
number of rows in the table  

rowspan = “3” 

valign 
Sets the vertical alignment in a table, 
row, column, or a cell 

 valign = “top” 

cellpadding 
Sets the thickness of the white space 
between the cell border and the cell’s 
contents 

 cellpadding = “3”  

cellspacing 
Sets the thickness of the white space 
between the borders of adjacent cells  

 cellspacing = “5”  

height 
Sets the height of a row in pixels or as 
a percentage of monitor 

 height = “35” or 
 height = “15%” 
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Manipulate your table attributes values as you wish to obtain your own preferred appearance.  
The following updates were made, 

 Cellpadding of size 10 applied to the entire table 

 Change the background color of the two outer columns to the color DarkKhaki 

 Apply a solid black border of 1px to the two outer columns 

 Add a blank row of height 1 pixel that spans all three columns 

 At the bottom of the table, add another row of height 60 pixels, with DarkKhaki 
background color, solid line black border of 1px, center alignment and “middle” vertical 
alignment. This row spans three columns, and contains bold text with information 
identifying the year and holder of the copyright to the web page.  

 
The updates yield the following webpage,  
 
 

 
 
 
Save as MyFifthWebPage.html.  



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 67 of 110
 

 
3.7 HTML Links  
 
A link (or hyperlink) is a word, group of words, or image that is clicked on to open and move to 
another webpage or specific section of another webpage.  
 
The HTML link syntax is of the form 
 
 
<a href = “webpage to open” >a word sentence or image to be clicked on</a> 
 
 
For example  
 
 
<a href = www.mycompany.org >Click here to go to our company website</a> 
 
 
If the intent is to open to a specific section of the target web page, then a label to that location in 
the target web page must be typed into the HTML of the target web page at the correct location.  
For example, if a link is established to open to the section “New Projects” on the company web 
page, then the following syntax must be entered at the “New Projects” location in the company 
webpage HTML code. 
 
 
<a id = “mybookmark” >New Projects</a>  
 
 
or  
 
 
<a name = “mybookmark” >New Projects</a> 
 
 
So to jump to “New Projects” section of the company web page from our current web page 
location, set up the link as follows 
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<a href = www.mycompany.org#mybookmark> Click here to go to the New Projects  
          section</a> 
 
If the linked section is on the same web page, then the page URL portion of the reference in the 
start tag may be omitted. 
 
To open a linked web page in a new browser or new browser tab, a target attribute must be 
added to the start tag. For example, 
 
 
<a href = www.mycompany.org  target =“_blank”> Click here to go to our company website  
            </a> 
 
 
By default, in all browsers, links appear as follows: 
 

 Unvisited link (link) is underlined and blue 
 A visited link (vlink) is underlined and purple 
 An active link (alink) is underlined and red 

 
This color scheme can be changed by assigning different colors to the attributes link, vlink, and 
alink in the <body> start tag of your HTML document. 
 
Open MyFifthWebPage. 
Save as MySixthWebPage.html and close it. 
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Before proceeding further, create a folder on your desktop and give it a name of your choice e.g. 
“html_files”.  
 

 
 
 
Move all the HTML files created so far in this course to that folder.  
 
 

 
 
 
Upload the following documents (from SunCam) to your folder: FloridaStatutes2013.pdf .
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Open MySixthWebPage in your text editor. Add the following information and links to the cell 
at row-1-column-1 of the table. 
 
 

 
 
 
  



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 71 of 110
 

Review the links created. 
 
 

 
 
 
For links to documents that are not in the working directory, provide the full path to the file. In 
the above examples, the links will open in a new browser window due to the target attribute 
provided. 

Email link: will open your 
default email program 

Link to another web page 

Link to a pdf document in the 
working directory 
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Test your file. 
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Hover of any link. Notice that the cursor changes. Also notice the information regarding the link 
is displayed at the bottom of the window.   
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Click on the Email link. 
The default email program on your computer opens in a new window. Review the email entries 
and identify where they were specified in the HTML code. 
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Click on the Main Page link. 
The web page opens in a new browser window 
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Click on the link to the Laws and Regulations pdf document. 
The document opens in a new window. 
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Add links to popular websites of your choice in the table cell to the right. 
Change the vertical alignment of the cell to “top”. 
Repeat the vertical alignment update in row-1-column-1. 
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Test your file. 
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In the “main” cell add a link to open the “next page” and close the existing page. Align the link 
to the right horizontally and to the bottom vertically. 
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Test the file. 
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Click on Next Page to open that link. Since the target attribute was not used, the original web 
page will close and the new one will open. 
 
The MySeventhWebPage web page currently does not exist, so clicking on the Next Page link 
yields an error message. You may return to your original web page by clicking in the Back 
button of the web browser. 
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3.8 Images  
 
Images can be added to the web page using the image tag 
 
 
<img src="path to the image" alt="name for the image"> 
 
 
The path to the image must include the relevant suffix e.g. “.jpeg”, “.GIF”. “.TIFF”, etc. There is 
no closing tag for images. The alt attribute provides an alternative text to display if the browser 
cannot display the image. Attributes that are commonly added to the image tag include 
alignment, height, width, border, background properties, etc. Images will often need to be resized 
by trial and error to fit appropriately on your web pages.  
 
Upload the folder named pictures (from SunCam) into your html_files folder.  
 
Open the folder pictures, and double click on the text file seventh_code to open it.  
 
Go back to the html_files folder and open MySixthWebPage in your text editor.   
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Update the Next Page link. 
 
 

 
 
 
Note that the extended file name (path) of the linked page is given as the two web pages are in 
different folders. 
 
Save your file. 
 
Copy and paste the contents of the text file seventh_code to replace the content of 
MySixthWebPage at the table cell row-1-column-2. 
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Study the code and identify some image tags. 
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Save as MySeventhWebPage.html in the pictures folder. 
Test the file. 
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Scroll to the bottom of the web page. 
 
 

 
 
 
Notice that not all of the images display correctly. On careful review of the code, you will see 
that those image files listed in the image tag do not exist in the pictures folder at this time. 
 
 
 
 
  



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 87 of 110
 

 
Open the MySeventhWebPage file in your text editor. 
Change the Next Page link to Previous Page , link it back to MySixthWebPage, and align it to 
the bottom-left. 
 
 

 
 
 
Note that the extended file name (path) of the linked page is given as the two web pages are in 
different folders. 
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Scroll through the code and identify a bookmark, or a labeled section that is hyperlinked from 
another web page (a link tag containing “a name…” or “a id …”).  
Note the name of the bookmark. 
 
 

 
 
 
Save and close your file. 
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Open MySixthWebPage in your text editor. 
Insert a picture at the top of the narrative. Select a picture of your choice from the pictures 
folder. 
 
 

 
 
  



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 90 of 110
 

Now, make the image a clickable link to the bookmark you identified on MySeventhWebPage. 
To do so, wrap the image tag in link tags. 
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Test your file. 
Hover over the picture. 
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Click on the picture. 
The linked page opens at the bookmark location. 
 
 

 
 
 
Also, test the Next Page and Previous Page links. 
The test is a success. 
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3.9 Videos 
 
Video files may be accessed through hyperlinks. For example, 
 
 
<a href="intro.swf">Play a video file</a> 
 
 
Video files may also be opened using a video tag. For example 
 
 
<video width="320" height="240" controls> 
  <source src="movie.mp4" type="video/mp4"> 
  <source src="movie.ogg" type="video/ogg"> 
Sorry, this browser does not support the video tag. 
</video> 
 
 
The browser will attempt to play the video in the first format. If unsuccessful, it will attempt to 
play it in the second format. If that fails the user is notified that the video cannot be played with 
the current web browser. 
 
A video may also be embedded in a web page. For example 
 
 
<embed src="intro.swf" height="200" width="200"> 
 
 
A common strategy is to combine the video element with the embed element so that if the former 
fails, the browser will fall back on the latter.  
 
 
 
 
  



 
Web-Based Programming For Engineers – Part 1 

A SunCam online continuing education course 
 

 
www.SunCam.com  Copyright 2012 Kwabena Ofosu, Ph.D., P.E., PTOE Page 94 of 110
 

 
For example 
 
 
<video width="320" height="240" controls> 
  <source src="movie.mp4" type="video/mp4"> 
  <source src="movie.ogg" type="video/ogg"> 
  <object data="movie.mp4" width="320" height="240"> 
    <embed src="movie.swf" width="320" height="240"> 
  </object>  
</video> 
 
 
Open MySixthWebPage. 
In the rightmost cell of the HTML table, create a link to the video: (This is a video preloaded 
onto this author’s GoogleDrive, copy or reproduce the path to the file) 
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Save your file and test it. 
Click on the link to open the video. 
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The link opens. Click on the play button to play the video. 
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Embed the video at the bottom of the main section. 
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Test your file. 
Click on the play button to play the video. 
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3.10 Cascading Style Sheets (CSS)  
 
In this course we have seen how to use the style attribute to format specific HTML elements and 
specific parts of the web page. This is referred to as an inline style. For example, setting the style 
of a cell in an HTML table,  
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Styles can be set for specific elements within the entire document by creating an internal style 
sheet. The internal style sheet is created in the <head> section towards the top of an HTML 
document.  
 
Make a copy of your file MyFourthWebPage, and name it MyFourthWebPageISS.html.  
Open MyFourthWebPageISS with your text editor and add the following internal style sheet. 
 
 

 
 
 
Study the internal style sheet. 
Since it is in the <head> tags, it sets default styles for the entire document. For example, all 
paragraphs will by default use the designated font family, font size and color. All columns will 

Internal style sheet 
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have the designated border style and background color specified in the internal style sheet by 
default. All list items will have the specified color. Note how the element attributes are listed in 
the brackets and separated by the semi-colon. The attribute values are assigned using the colon, 
and unlike the previous formatting tags we learned, in <style>, the attribute values are not placed 
in quotation marks.  
 
These styles hold as the default unless they are changed inline for a specific element or specific 
block of the document. For example, column 3 has an inline border style, which will override the 
default settings established in the internal style sheet at that area in the code for which it is 
specified. 
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Save your file. 
Test your file. 
Note that the heading tag also imparts a formatting to the heading that overrides the pre-existing 
styles from the internal style sheet. 
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A cascading style sheet (CSS) is essentially an external style sheet. In other words it has the 
same contents as an internal style sheet would have but it is saved as a separate document. The 
document is then called in the <head> tag to implement the cascading styles. 
 
Make a copy of your file MyFourthWebPageISS and name it MyFourthWebPageCSS.html. 
Open MyFourthWebPageCSS.html. 
Open a new session of your text editor. 
Cut and paste the internal styles sheet content (excluding the <style>   </style> tags) in 
MyFourthWebPageISS to the new empty session of your text editor. 
Save your “styles” file as “docstyles.css” in your working directory. (Remember to select “All 
Files” in the Save as type)  
Review your working directory and look for your newly created “.css” file. 
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Add a link to your CSS file in the <head> of MyFourthWebPageCSS. 
Note that if the CSS file was placed in a different folder, the full path to the CSS file would have 
to be provided. 
Save both files and close them. 
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Test your file. 
The CSS file is called from the <head> of MyFourthWebPageCSS, and applies the cascading 
styles accordingly. 
 
 

 
 
 
 
CSS can be used to great advantage particularly for large websites. CSS facilitates the 
consistency of your HTML documents (web pages).  CSS will make the editing and updating of 
web pages more efficient. CSS reduces the amount of code in your HTML files and will help 
reduce errors during development, editing, and updating.   
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4. DEPLOYING YOUR WEB PAGES 
 
4.1 Web Hosting Services  
 
All the web pages (HTML files) developed in this course are currently residing on your 
computer (in the Desktop folder html_files), unless you moved or renamed the folder. The web 
pages must be uploaded to the web to go “live” and be viewable by the global internet audience. 
In order to do so, your files must be uploaded to a hosting web server. Many large companies 
and institutions such as universities and colleges have such facilities and allow members’ web 
pages to be hosted on their servers for non-commercial use. Some internet service providers and 
cable companies may offer web hosting services to their customers, typically for a fee or periodic 
paid subscription. Otherwise individuals and small businesses may use a commercial web 
hosting service. There is an abundance of web hosting companies on the web. The costs for such 
services are varied and depend on the purpose of the website, e.g. personal use versus online 
retail business, etc. The customer signs up for an account and a domain name(s)  
e.g. ww.kwabenaofosu.com, etc. The customer then uploads their files to designated folders in 
their account for them to go “live”. The web hosting products generally come with additional 
incentives and benefits such as multiple domain names, free web page editing software, and free 
email accounts, as well as features to help online businesses such as database support, and e-
commerce tools. Some web hosts may provide the service for free to their customers but the 
customers may have to agree to carry advertising on their web pages. It is the sole prerogative of 
the customer to research and decide which hosting service is right for them.  
 
After uploading your files to a web host it is important that the web pages be tested. For example 
images should be checked for proper display. Links should be clicked on to verify that they open, 
and open to the correct location(s). Links that were set up using the full file path will typically 
need to be reconfigured to reflect the path to the file as it now exists on the web hosting server.  
 
Figure 4.1 shows a screenshot of a web hosting account for a personal website hosted by an 
online web hosting company. 
 
4.2 Debugging HTML Files  
 
HTML codes should be reviewed and thoroughly tested frequently as they are being developed. 
Unlike a typical programming language e.g. Visual Basic, the web browser does not throw error 
messages when an error or omission is encountered in the code. If your code contains errors, the 
web browser will show what it can and ignore the rest of the code, or it will interpret the code as- 
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Figure 1: Web hosting account 
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is and display that. It is the web developer’s responsibility to frequently test the code and address 
problems as they arise. Verify or otherwise that the browser displays the web page as intended. 
Test your codes frequently, block by block, line by line, tag by tag, rather than writing the entire 
code and then testing that. In the latter scenario, it will be much more difficult to identify and 
isolate any problems.   
 
4.3 Web Browser Compatibility  
 
It is pertinent to note that different web browsers (and versions thereof), have some slight 
differences in the way they interpret and execute some commands. This must be kept in mind in 
the development and testing of your applications. In this course series, all codes were developed 
and tested with the Internet Explorer (version 10) web browser by Microsoft. It is the 
programmer’s responsibility to test that the codes will work as intended on other web browsers.  
 
4.4 Getting Help  
 
There is currently an abundance of help information for web hosting, web page design and 
HTML, particularly on the web. These include official (peer-reviewed) and unofficial sources, 
websites, academic work, professional presentations, tutorial videos (YouTube, etc.), user 
groups, online forums, downloadable trial software, code snippets, etc., etc. Typing an HTML 
topic in a search engine will typically yield hundreds if not thousands of results. It is strongly 
recommended that all codes developed be tested thoroughly before deployment.  
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5. CONCLUSION 
 
This course has presented a broad overview of the fundamentals of the Hyper Text Markup 
Language (HTML). In this course participants developed a prototype website using codes based 
on the HTML5 standards. All codes were typed in using the Notepad text editor.   
 
This course has enabled participants to identify situations where web-based programming is 
relevant and will be of advantage to the practicing professional. Practitioners are strongly 
encouraged to look out for situations in their domains of expertise where web-based 
programming solutions are applicable and will be of benefit to their work and their organization.  
 
Web development as well as web-based programming require a careful and meticulous approach, 
and can only be mastered and retained by practice and repetition.  
 
Good Luck and Happy Web Programming.  
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