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Lecture 1 – Introducing the web  
 
The web started out as a distributed solution for accessing through the Internet documents 
hosted by various organizations on their servers. The most revolutionary feature of the 
web is that it allows the documents to contain hyperlinks pointing to other documents on 
a server somewhere on the Internet. These hyperlinks (for short links) form a global web 
of connected documents hence the name “the world-wide web”. 
 
Today’s web is much more than a distributed repository of static documents. Clients can 
send information to the servers, web pages can be generated dynamically, and rich forms 
of interaction between the user and the web client are supported. The web has become the 
dominant method for interacting with server-based computerized systems. Web-based 
applications range from publicly accessible weather forecasting pages to complex 
systems tracking everything from customer information to inventories of spare parts that 
allow companies large and small to function more efficiently. 
 
At the core of the technical definition of the web are the rules for encoding the web 
documents and the rules for how the client and the server software interact with each 
other (called protocol). To be able to build web applications one also needs to understand 
what the web client and the server do and how they can be extended. This lecture gives a 
brief introduction into these four central topics. Future lectures will address each of them 
in more detail. 

The web client software 

The term web client can be used to denote the computer a user uses to access the web, or 
the software on that computer that is used to access the web. In this class we most often 
use the second meaning and it should be clear from the context what we mean. The web 
client software, also called the web browser, is a complex program. Its main goal is to 
request and receive web pages from various servers as directed by the user and to render 
(to display) them. Protocols describe the rules for how the browser interacts with the 
server. Various standards describe how it should display the documents it receives.  
 
Unfortunately, to build web pages one needs not only understand the standards for 
displaying documents, but also to some extent how various browser implementations 
behave. There are small details about how documents should be displayed that the 
standards do not specify. Individual browser implementations sometimes make different 
choices. It is also common for browsers to use non-standard extensions. It is not 
uncommon for later versions of standards to incorporate popular browser-specific 
extensions. Currently the dominant browsers are various versions of Microsoft’s Internet 
Explorer and various browsers based on open-source the Mozilla core such as Firefox. 
Apple’s Safari and Opera are also used by a significant number of people. Some browser 
variants are specifically customized to operate on handheld devices (personal digital 
assistants, mobile phones). Compared to desktop or laptop computers, these devices have 
smaller screens, less memory, weaker processors, and more limited forms of user 
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interaction and these factors influence the web browsers also. In this class we will focus 
on Internet Explorer and Firefox for Windows – in a “real world setting” you may have to 
worry about more browsers. 
 
Another important role of the browser is to execute programs embedded in web pages. 
These programs give the author of web pages a rich collection of methods for interacting 
with the user. There are two 
main types of programs that 
browsers need to handle: 
scripts and applets. Applets 
are written in Java and they 
take control of a portion of 
the page. They can use 
flexible graphical primitives 
to draw their portion of the 
page. Web page scripts are in 
a language called JavaScript. 
JavaScript has weaker 
graphical abilities (it can 
only control the appearance 
and placement of page 
elements), but it is more extensively integrated with the browser and it has more 
extensive user interaction capabilities than the applets. JavaScript is extensively used in 
modern interactive web pages while applets are less common. In this class we will focus 
on JavaScript and not address applets any further. 

Feature Scripts Applets 
Language JavaScript Java 
Access to local files No No 
Network transfers Limited Limited 
Graphics Limited (HTML) Strong 
User interaction Extensive Limited 
Typical uses Interactive pages Web games 

Covered in class Yes No 

Table 1: Comparison of types of programs embedded in web pages 

The protocol for interactions between web clients and servers  

Interactions between the browser and the web server are governed by a strict set of rules 
called the hypertext transfer protocol or HTTP. This protocol describes the types of 
messages the server and the client can send to each other, the meanings of the various 
fields in those messages, the order in which those messages can be sent, and the way to 
handle various error conditions. The reason for having a strict set of detailed rules about 
the allowed interactions is to make it possible for different groups of implementers to 
build browsers and web server software that can interoperate seamlessly. Such a protocol 
is just an important special case of an interface that specifies how two parts of the system 
can interact. As long as the interface is not affected, the different parts can change 
independently. The implementers of web server software do not need to know about all 
the browsers implementations in the world, they just need to ensure that their software 
complies with the protocol. Similarly the implementers of browsers need to ensure that 
they comply with the protocol and the details of various web server implementations are 
hidden to them. The Internet has many other protocols that govern other applications such 
as email or chat or infrastructure services not directly visible to users. 

I 

 
HTTP is a request-reply protocol. The client first initiates a connection with the server, it 
sends a request with the name of the document it wants and the server sends a reply 
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which normally includes the requested document. HTTP also allows the client to send to 
the server data the user submits. This feature of HTTP is used for example when you 
enter in your browser your credit card information and submit it to amazon.com before 
finalizing your purchase. HTTP conversations may also include other types of context 
information: the type of the browser, the image formats supported by the browser, etc. 
Each request – response pair is handled independently. This is why HTTP is called a 
stateless protocol. This property makes it easier to build fast and reliable servers. 
 
An important detail of the web in general and the HTTP protocol in particular is the way 
it refers to documents. Uniform resource locators or URLs are used to reference web 
documents or other resources. URLs are not restricted to HTTP. The hyperlinks of web 
documents also use URLs and the browser shows the user the URL of the current page. 
URLs are human-readable strings with a simple structure. Their first part specifies the 
protocol to be used to access the document or resource, the second the server it is on, the 
third its location on the server and the fourth the actual file name1. For example the URL 
http://www.cs.wisc.edu/classes/fall07.html denotes a web document that can be 
retrieved from the server called “www.cs.wisc.edu” using the http protocol, resides in the 
“classes” directory of the web server and has the file name “fall07.html”. The role of the 
URL is not to describe or summarize what the document contains; its role is to explain 
how the document can be accessed. While HTTP is by far the dominant protocol on the 
web, it is not the only one. URLs specifying the “https” protocol refer to documents that 
should be accessed with a secure version of HTTP that uses encryption. URLs specifying 
the “ftp” protocol refer to documents that should be accessed using an older file transfer 
protocol. 

The web server software 

The fundamental mode of operation for a web server is as follows: it waits for 
connections from web clients and for each request, it locates the corresponding document 
on its file system and sends it to the browser if the request is for a static page. If the 
request is for a dynamic page, the server also executes some programs or program 
fragments provided by the author of the web site. These program fragments build the web 
page or fill in specific parts of the page often using information from a database located 
close to the web server. In this class we will not focus on building web servers (or 
databases), but a large fraction of the material deals with writing these program fragments 
you can place on the web server to have it build dynamic pages. 
 
Dynamic web pages are put to a variety of uses. They can be used to personalize web 
pages based on the preferences of the user. They can act as interfaces for various 
databases (e.g. on-line banking allows users to interact with the bank’s information 
system). They can implement new services (e.g. on-line shopping) or provide a new 
solution for services otherwise requiring a desktop application (e.g. web-based email or 
web-based calendars). Building on dynamic web pages, web applications are replacing 
                                                 
1 After the server name we can also add a port number and after the file name we can indicate a specific 
section in the document or various fields and values. We will discuss these URL elements in future 
lectures.  
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some traditional desktop applications (programs running directly on client computers). 
To gain some understanding of what type of applications are best suited for web-based 
implementations it is instructive to contrast web-based applications and desktop 
applications. Deploying 
applications to the 
desktop has clear 
advantages when 
extensive graphics are 
important (e.g. some 
games) and when it is 
important that the 
application be able to 
operate without a 
network connection. Web 
applications are more 
widely accessible as any 
computer with a browser 
and an Internet 
connection can access a site, there is no need to install a separate client for each 
application. Web applications are also easier to update because updates need to be rolled 
out at the server only. This makes it easier to upgrade often. We do not expect the web 
applications to make traditional desktop applications obsolete, but they are finding an 
increasing number of uses and we expect them to have broad impact for the foreseeable 
future. 

Feature Web app. Desktop app. 
Graphics Limited Unlimited 
User interaction Extensive Unlimited 
Network usage High Varies 
Disconnected operation No Yes 
Accessible from Any computer Where installed 
Upgrading functionality At server At desktop 

Popularity Increasing Dominant 

Table 2: Comparing web applications and desktop applications 

The language for writing web pages 

Hypertext markup language or HTML is used for encoding web pages. It is a text-based 
format that uses tags to convey information about the structure and formatting of the 
page. HTML was designed so that the writer of the web page does not control very 
strictly the formatting to allow browsers to format the page according to their constraints 
(e.g. screen size) and the preferences of the user (e.g. some people like bigger fonts). A 
defining feature of HTML is that it includes a tag for defining hyperlinks to other 
documents (referenced using URLs). There are tools for writing web pages that allow the 
author to write the page without explicitly writing tags. But to gain even a shallow 
understanding of the web it is essential to gain some understanding of HTML. Below is 
an example of a very simple web page. 

 
<title>Bucky Badger’s web page</title> 
<body> 
<h1>Welcome to Bucky's web page</h1> 
<img src="bucky.gif"> 
<p>I am Bucky, the mascot for University of Wisconsin 
athletics. Please visit 
<a href="http://www.uwbadgers.com/football/index.html"> 
the web page of our football team</a> and  
<a href="http://www.uwbadgers.com/basketball/index.html"> 
the web page of our basketball team</a>. 
</body> 
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