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I've spent hundreds of hours working with clients interested in either developing a new
site or enhancing their existing one. In both cases, their primary question has been
"Where do | start?" Some clients spent countless hours searching the Web looking for
instructions, and trying to translate what they found, only to become confused and
somewhat overwhelmed with all the information. Of course, they could buy a book, but
since there's so much free information on the Web, why spend the money?

The purpose of this e-book is to help the novice developer by providing an overview of
those topics important to successful Web development endeavors. The information
covers everything the new developer needs to know from the basics of HTML through
ASP, PERL, and Java programming. Of course, if you're new to the idea of
programming, these terms are frightening. But, we'll take care of that for you by
bringing the explanations down to earth.

The content is separated into several chapters that contain detailed sections. Each
chapter builds on the previous to provide you with a foundation of understanding for the
more complex parts of the content at the end of the e-book. Several sample sections
step you through the process involved in, for instance, creating a form and attaching it
to a PERL script to submit information. These samples will explain the how and why of
Web site development as well as the details of the actual construction.

As you move through this e-book, you'll learn the basics of Web site development,
however, realize that the technology is always changing. Throughout the e-book, I'll
also provide you with many references and URLSs to help you find additional information.
These references allow you to take this basic information and expand your knowledge
as technology moves forward.

Good luck in your endeavors!






1. Introduction

The Web developers of today must be literate in a variety of rapidly changing languages
and technologies. In some cases, it's also useful for the end-user or manager to
understand various Web site development concepts. To help you understand the core
concepts of Web site construction and operation, this e-book introduces the markup
language for Web documents (HTML) and the tools and technologies used to create
interactive content on the Web.

The information presented throughout this e-book is provided in a simple,
understandable format. The content is detailed in several chapters to provide an
increasing core of knowledge. As presented in the following list, each part provides the
basic knowledge to understand each subsequent chapter.

Web Site Overview Discusses the details of how a Web site works including
hardware, software, and the interactions that occur
between a browser and the Web site.

Basic HTML Presents the most basic elements of a Web page and what
these elements represent.

Advanced HTML Presents advanced HTML programming topics including
graphics, frames, forms, and tables.

JavaScript For your first step into advanced programming techniques,
we'll discuss and build a JavaScript application for your
Web pages.

CGI Programming Discusses CGI programming for your Web pages. We

won't develop any new code as that is beyond the scope of
this e-book, but you'll learn how to integrate existing code
into your Web pages.

ASP Programming Active Server Pages are an important topic as many Web
sites use this technology for interactive content. We'll build
a few pages so that you can learn how this technology
works.

Java Applets Java programming is a huge area in the Web site
development arena; however, to understand how to
develop Java applets would take another massive e-book.
This chapter will, however, present the various aspects of
using Java applets in your Web page.

Advanced Programming Once you've grasped the information presented this far,
we'll discuss advanced Web development techniques and
technologies. The information presented won't make you a
expert, but it will allow you to understand how the
advanced technologies work with the information presented
earlier in the e-book.



Remotely Hosted Applications

Putting It All Together

Appendix

Remotely hosted applications are another aspect of Web
development that provides tools and services for your site.
In this chapter, we'll examine various remotely hosted
applications and how you can integrate these applications
into your site.

We'll reexamine everything discussed in the e-book and
provide an overview of how to get your Web site up and
running.

The appendices provide general information and links in a
simple reference. This information is available to help you
as you begin developing your Web site.



2. Web Site Overview

A Web site consists of various applications that provide communications with client
browsers. Using various technologies, a Web site can provide interactive content using
back-end data as well as information provided by the user.

2.1 What is the Web?

The World Wide Web, or simply The Web, is a distributed, hypertext-based
information system developed at CERN (http://www.cern.ch/) that uses various
standard technologies. The following list and Figure 1 provide a general overview of
the Web and its underlying technologies:

The wunderlying network (i.e., Internet, corporate intranet) provides the
communications medium over which the Web operates.

The HyperText Transfer Protocol (HTTP) provides a common application-level
protocol for the transfer of data.

The HyperText Markup Language
(HTML) provides a standard
presentation-level standard format for
describing the structure of documents.

Servers connected to the network
respond to requests from browsers.

Browsers provide the mechanism for
users to access and view hypertext
documents.

Browsers also use other standard
protocols (i.e., FTP, NNTP, WAIS,
gopher) for file transfer and Usenet
access.

2.2 How does it work?

Figure 1: The World Wide Web

The basic steps involved in Web-based
communications are as follows:

The user enters a URL into a browser or clicks on a link on a page to activate a
URL.



The browser resolves the address of the server noted in the URL using a
configuration specific Domain Name Server (DNS).

The browser connects to the server.
The browser issues a request for a page to the server.
The server sends the HTML of the requested page to the browser.

The browser builds the textual content and requests any additional images or
applications (e.g., Java applets).

The server sends the requested information.
The browser displays the sent information.

Of course, as with anything, the underlying operation is much more complicated.
The intricacies of the operation are, however, hidden so that you only have to do a
few things to make a page display in your
browser.

Web Client

Web Server

From Figure 2, a Web Client is any host
machine that runs a Web browser or other

application that can communicate with a | Presentation
Web Server. The Web Server runs Layer
software that provides services to any g
requesting client. The image depicts data é
flow from the Web Server to the Web
Client. Application Application
Layer Layer

Presentation Layer o o

= =

I I
T_he Presentation Layer is the (_end of th_e Comm comm
line for Web-based communications. This Layer Layer
is the point where the information
submitted over the Web is reduced to the S s
tags and basic HTML we see in our = =
browsers. Network Hardware Network

. . Protocol

On the server, this layer is represented by Layer — Layer

a data store. This store contains static
HTML pages, dynamic templates, applets,
and images. As the client browser
requests pages and information, the

Figure 2: Web Communications

server software takes the information from this store to return to the browser.

On the client, the Presentation Layer represents the browser itself. At this level, the
information is converted to the formatted content, images, and applications that we
see on our PC.



A Web Client initiates a request by submitting a command to the Web Server, for
example, for a specific page. This request is initiated when the user of the Web
Client enters a URL into the Web browser to request a page from the specified host.
When the Web Server responds, it packages HTML into a format that can be sent
over the next layer of communications, the HTTP protocol. This packaging allows
the server to send the information in a known format to any requesting browser.

Application Layer

The Application Layer on the server contains any software that provides a way of
servicing requests from remote clients. This layer usually consists of Web Server
software (e.g., Microsoft Internet Information Server, Netscape Enterprise Server,
etc.) The server software is responsible for accepting HTTP requests and
packaging HTML data into HTTP packets for submission back to the client-side
application.

On the client, the layer consists of a browser or any software that can make requests
to a Web Server and accept responses. The client-side software is responsible for
packaging user requests (e.g., URLs, link clicks) and submitting them as HTTP
requests to the server. The software also accepts HTTP packets from the server
and extracts HTML, images, and applications for presentation and use in the client-
side Presentation Layer.

Comm Layer

The Comm Layer exchanges HTTP packages on the client and server and manages
the protocol used for communications between two or more machines. At this level,
the protocol consists of TCP/IP, DECNet, or any protocol that allows
communications over any network. The primary purpose of this layer is to provide
an efficient, error-free communications medium for the higher-level applications.

For example, if the URL htt p: / / ww. t oupi n. cont i ndex. ht ml is entered into a
Web browser, the browser will first locate the host (i.e., www. t oupi n. com) by
resolving the address with a Domain Name Server (DNS). The browser resolves the
address by sending the host name to the DNS server, provided by the user's ISP.
The DNS server will attempt to locate the numeric address of the host and return the
address to the Web Client.

If the address is found, the browser connects to the Web Server using an HTTP
connection. This connection is a network request by the browser to initiate
communications with the server on port 80, 81, or any specified port number. The
port is a unique service point that identifies an entry-point on a server that is using a
specific protocol. This is similar to having three doorways into a room, with each
one leading to a person that translates a discussion in that room using a different
language. If an English speaking person enters the Japanese doorway, then of
course, the English person would not be able to understand the discussion.



For ports, if a client makes a
request to a port number that does

not use the same protocol (i.e., Ports

speak the same language), there

can be no communication. In this /

case, port 80 is the standard port Clients Server

through which Web-based _
communications occurs.

As demonstrated in Figure 3, each

individual port corresponds to a Web
particular protocol handler. The
client applications know the port

numbers as part of their design

and configuration. For instance,

when an e-mail client checks for

new messages, it connects to port

110 of a mail server. The POP3 protocol handler processes the requests and sends
the mail client the e-mail in the respective user's mailbox. This same type of
processing occurs for all protocols used on the Internet.

Other

Modules

Figure 3: Internet Server Ports

Network Layer

The Network Layer performs the actual packaging that allows the communications
protocol to travel over the electrical connection of a network. At this level, the client
and server machines merely see a series of pulses on a wire. It's the job of this
layer to convert those pulses of electricity into packaged information that can be
understood by the Comm Layer. Such packaging can be for Ethernet, Token Ring,
X.25, or any low-level network medium that physically connects the machines.

2.3 Web Site Software

The basic architecture required to establish Web-based communications consists of,
at least, a Web server and a browser. Adding back-end processors to provide
additional features, however, can enhance the functionality of these applications.

The Web Server

The Web Server consists of a piece of software that services requests from a Web
Client. This application provides a way to monitor port 80, for most installations, to
accept requests from remote clients. The server handles all front-end processing for
returning Web pages and information to the requesting client. All back-end
processing, such as database access and dynamic pages, is handled by additional
applications.



The core Web Server software

usually consists of one of the Web Server

foll . d ! licati . Legacy System

ollowing vendors' applications: Interface
Apache: Usually runs on a Dynamic Page
Linux or UNIX system and is Processing
becoming the more common @ Server Server-Side
installation 80 Software Applications
(http://www.apache.org/). Database
Microsoft: Internet —

. . Client-Side

Information Server and Site Application Store
Server are the standards for

most organizations running
Windows NT servers _
(http://www.microsoft.com/). Figure 4: Web Server

Netscape: The Netscape
Enterprise Server or iPlanet are present on various UNIX and Windows NT
systems (http://www.netscape.com/).

The back-end software can consist of one or more of those categories presented in
Figure 4. These back-end systems provide a way to enhance the functionality of the
core Web Server by adding features that can provide a full application suite for the
end user. Such back-end applications include:

Cold-Fusion: Dynamic Web page generation (http://www.allaire.com/).

MS-SQL, Oracle, Sybase, ODBC, JDBC: Database access
(http://www.microsoft.com, http://www.oracle.com/, http://www.sybase.com/).

Java Applets: Downloadable client-side applets (http://www.sun.com/).

PERL, Java, C, C++, Visual Basic: Customized server-side applications
(http://www.perl.org/, http://www.sun.com/, http://www.microsoft.com/).

Legacy Applications: Various interfaces to enterprise systems to provide
information for Web-based presentation.

The Web Client

The Web Client is any application that issues requests to a Web Server and can
manage the responses and returned information. Once the data is presented to the
Web Client, the browser must be able to format and display the HTML and graphics
as well as execute Java applets and various embedded scripts within the page. The
back-end support introduces subordinate environments that allow applets and
scripts to run properly in the browser.

The browser software can be any standard browser, as provided in the following list:
Netscape Navigator (http://www.netscape.com/)



AOL (http://www.aol.com/)
Internet Explorer (http://www.microsoft.com/)

Additionally, the browser from
Figure 5 can also be any Web Client
application that can issue
requests and manage Java Virtual
communications  with a Machine

remote Web Server using the @ ronser VBSeript
HTTP  protocol. Such Support

applications provide a means JavaScript
of automating the data Support
retrieval process by
downloading pages and
parsing the data to use in
other applications or store in
databases. Figure 5: Web Client

2.4 Obtaining a Web Site

Web sites comes in many shapes and sizes: from virtual hosts and dedicated
servers to free space. Whatever you choose is important to your presence,
however, make sure your choice meets your needs and your desired presence. For
more information on domain names and their selection, refer to Web Site Design
and Marketing Strategies.

Virtual Hosting

Many ISPs provide a virtual hosting service for their customers. In this way, one
host can provide unique domain space for each individual customer.

One of the most common ways that an ISP handles virtual hosting is by using the
requested host name and the IP address. For instance, when a request for
http://ww. host. comcomes into a Web server, the server can determine the
target virtual domain based on the host name (i.e., host) submitted during the
request.

From Figure 6, a remote browser issued a request for ht t p: / / www. t oupi n. com
The browser located the host, wwv. i sp. com and resolved the host's IP address
using the domain name server (DNS). The request is then sent to the server at the
designated IP address.



The host, www.isp.com
contains four virtual domains,
each of which contains its own
directory and content. Once
the server accepts the request,
it uses the host name,
t oupi n, to determine which
virtual domain directory to
access. The server then loads

http:/Awww.toupin.com |

the request_ed mfo_rmatlon from |www.ISP.com IP: 204.204.204.204

the specified directory and Port: 80

submits it back to the

requesting browser. www.toupin.com WwWw.moose.com
USing this virtual domain www.hippoboy.org www.luvlaugh.com
approach to hosting, you can

setup a Web site on a single
host with a single IP address
and share that host with Figure 6: Virtual Hosting
thousands of other users.

Those that surf to the site are unaware, for the most part, that your site is located on
an ISP as the virtual hosting operations are transparent to the surfer. This approach
is the most efficient and professional for the price. In most cases, the cost of such

hosting ranges between $19.00 and $75.00 per month.

Before selecting an ISP, here are a few pointers:

Determine Storage Space Needs
The amount of room you need depends on what kind of site you'll setup---the
average Web site uses about five megabytes of space or less.

Determine Required Bandwidth
Bandwidth is the amount of data transferred to or from a Web site. Some Web

hosting companies often limit the amount of bandwidth accessible for each site to

appropriately share bandwidth with other users of the company's resources.

Determine the Necessary Speed of Your Site

The connection that your Web hosting company has to the Internet will determine

how quickly and easily your site's content can be viewed by visitors. Web
hosting companies with faster connections don't always cost more than those
with slower connections.

Research the Quality of Technical Support

Examine all aspects of the support services available and test them to make sure

they can deliver appropriate solutions when you have a problem.

Research the E-mail Services
Commonly available e-mail services for you to consider when selecting a Web



host include POP3 (post office protocol) accounts, forwarding, autoresponders,
mailing list support, and Web accessible e-mail.

Evaluate Web Site Monitoring Tools
Web hosts provide many options to help you maintain your site, such as control
panels, text files, and e-mail or phone requests.

Research Web Site Accessibility and Modification Options

To access and modify a Web site, you may need to transfer files, make changes
from a remote terminal, or find an easy and simple way to alter your Web site.
These functions can be accomplished with the file transfer protocol (FTP), Telnet,
and Microsoft FrontPage applications.

Research Extra Services

Some hosting companies use additional services to make a larger impact on the
market than their competition. Some services range from domain name parking
to non-profit discounts and contract programming.

Determine Fee Structure

Web hosting companies differ in costs, services, setup fees, and guarantees.
Some site hosting is free, while other hosts charge per 50 MBs. Setup fees,
registration fees, annual rates, and guarantees all depend on which host you
choose. Determining the financial details of different Web hosts, especially the
one you decide to use, is necessary to avoid surprises later on.

For a list of available ISPs nationwide, check out ISP.com (http://www.isp.com/).

Dedicated Server

A dedicated server is much more expensive to maintain, however, it'll provide you
with your own domain space. One major problem, especially if you're an individual
or small company trying to setup a server, is that of ensuring uptime for the server.
Two approaches for setting up your own server are co-location and onsite hosting.

Co-location

Co-location involves purchasing a server, setting it up, and letting another
organization monitor and maintain security for the server. The hosting center
provides the connection to your network or it can provide you with a network
connection to your local network or to the Internet. You can contact one of the many
co-location services on the Internet to find out pricing and necessary setup
information.

Onsite Hosting

Onsite hosting allows you to have your server in your office or home and involves
some expense and setup.



First, setup your server with a Web server software and a mail server software---this
allows your server to handle Web server requests. You'll also need an SMTP mail
server---and a backup server called a Secondary MX or Secondary Mail eXchanger.
Sendmail on Linux is popular. NT also has an SMTP mail server, and Qualcomm's
Eudora has one for Macs and PCs. You can usually make your secondary Domain
Name Server (DNS) the backup mail server, but make sure there's enough disk
space to handle the mail that'll land on the secondary when the primary mail server
is down for maintenance.

Next, you'll have to acquire one or more IP addresses for your servers. This IP
address is the numeric address of the host and is associated with the name of the
host. You also need a moderate-speed, full-time Internet connection with static IP
addressing---that is, an address or range of addresses that does not change. All of
this can be obtained from an ISP. You don't need a full T-1 as a fractional T-1,
ISDN, or DSL connection will work.

You'll also have to setup the domain to resolve IP addresses by setting up the
Domain Name Server. This server allows you to add your host name and the host's
IP address to the array of DNS's on the Internet. Another option is to have another
DNS, such as an ISP, host your records. If you can't find an ISP to host your
records, refer to the Public DNS (http://www.granitecanyon.com/). You'll also need
someone to provide Secondary DNS, or you can do that yourself with a second
computer---this is the backup nameserver when your main system is down.

Sub-Domains

Sub-domains usually indicate that you're getting your hosting service free or for a
lesser cost than most domains. This approach allows you to pay a fraction of the
cost of a standard domain; however, the hosting company gets free advertising.

A sub-domain is similar to virtual hosting except that the domain name also contains
the name of the hosting company. For instance, the subdomain URL would appear
ashttp://user.host.com

Some sub-domain hosting companies are:
1Avenue (http://www.lavenue.com/index2.html)
OOHomepage (http://www.00homepage.com/)
TopCities (http://www.topcities.com/)

Free Space

Of course, there's always free space. The Web host makes money by either placing
ads on your site, or taking a percentage of the actual call costs from the telephone
company. This is fine for a personal home page or a local club or society page, but
it does cause problems if you're trying to present a professional image.



Some free hosting companies are:
DenCity (http://www.dencity.com/)
Yahoo! Geocities (http://geocities.yahoo.com/home/)
Northern Skies (http://communities.northsky.com/)
008Web.com (http://www.008web.com/)
Tripod (http://www.tripod.lycos.com/)
FortuneCity (http://www.fortunecity.com/).
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