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Chapter 1: Introduction to Internet Technology 
 

Objectives: 
After reading this chapter you should be entertained and learned: 

1. What is the Internet? 
2. How to connect to the Internet. 
3. Internet protocols. 
4. World Wide Web. 
5. Web search engines. 
6. A Packet trip thru the Internet. 
7. Internet Success and Limitation. 

 
1.1 Introduction: 
 

The most effective way to learn “Internet Technology” is to develop web-enabled applications. 
While performing that development, we could understand all those concepts behind the technology. 
But, there are concepts must be introduced as a fundamental foundation (especially for new students to 
the field). This chapter is assigned to introduce some basic concepts and definitions. 
 
1.2 The Internet: 

 
It is the network of networks (Vast global shared TCP/IP network). It constitutes of millions of 

nodes, connections, and subnets. It has mesh network of links, routers, and hosts. Figure 1.1 shows the 
Internet domain survey host count. 

 

 
 

Figure 1.1 shows the Internet domain survey host count. 
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1.2.1 The History of The Internet1: 
 

The Internet was the result of some visionary thinking by people in the 
early 1960s who saw great potential value in allowing computers to share 
information on research and development in scientific and military fields. J.C.R. 
Licklider of MIT, first proposed a global network of computers in 1962, and 
moved over to the Defense Advanced Research Projects Agency (DARPA) in late 
1962 to head the work to develop it.  

Leonard Kleinrock of MIT and later UCLA developed the theory of packet switching, which 
was to form the basis of Internet connections. Lawrence Roberts of MIT connected a Massachusetts 
computer with a California computer in 1965 over dial-up telephone lines. It showed the feasibility of 
wide area networking, but also showed that the telephone line's circuit switching was inadequate. 

 Kleinrock's packet switching theory was confirmed. Roberts moved over to DARPA in 1966 
and developed his plan for ARPANET. These visionaries and many more left unnamed here are the 
real founders of the Internet. 

The Internet, then known as ARPANET, was brought online in 1969 under a contract let by the 
renamed Advanced Research Projects Agency (ARPA) which initially connected four major computers 
at universities in the southwestern US (UCLA, Stanford Research Institute, UCSB, and the University 
of Utah). The contract was carried out by BBN of Cambridge, MA under Bob Kahn and went online in 
December 1969. By June 1970, MIT, Harvard, BBN, and Systems Development Corp (SDC) in Santa 
Monica, California were added. By January 1971, Stanford, MIT's Lincoln Labs, Carnegie-Mellon, and 
Case-Western Reserve U were added. In months to come, NASA/Ames, Mitre, Burroughs, RAND, and 
the U of Illinois plugged in. After that, there were far too many to keep listing here. 

The Internet was designed in part to provide a communications network that would work even 
if some of the sites were destroyed by nuclear attack. If the most direct route was not available, routers 
would direct traffic around the network via alternate routes. 

The early Internet was used by computer experts, engineers, scientists, and librarians. There 
was nothing friendly about it. There were no home or office personal computers in those days, and 
anyone who used it, whether a computer professional or an engineer or scientist or librarian, had to 
learn to use a very complex system. 

E-mail was adapted for ARPANET by Ray Tomlinson of BBN in 1972. He picked the “@” 
symbol from the available symbols on his teletype to link the username and address. The telnet 
protocol, enabling logging on to a remote computer, was published as a Request for Comments (RFC) 
in 1972. RFC's are a means of sharing developmental work throughout community. The ftp protocol, 
enabling file transfers between Internet sites, was published as an RFC in 1973, and from then on 
RFC's were available electronically to anyone who had use of the ftp protocol.  

Libraries began automating and networking their catalogs in the late 1960s independent from 
ARPA. The visionary Frederick G. Kilgour of the Ohio College Library Center (now OCLC, Inc.) led 
networking of Ohio libraries during the '60s and '70s. In the mid 1970s more regional consortia from 
New England, the Southwest states, and the Middle Atlantic states, etc., joined with Ohio to form a 
national, later international, network. Automated catalogs, not very user-friendly at first, became 
available to the world, first through telnet or the awkward IBM variant TN3270 and only many years 
later, through the web. See The History of OCLC. 

                                                
1  . . . .According to  http://www.walthowe.com  
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The Internet matured in the 70's as a result of the TCP/IP architecture first proposed by Bob 
Kahn at BBN and further developed by Kahn and Vint Cerf at Stanford and others throughout the 70's. 
It was adopted by the Defense Department in 1980 replacing the earlier Network Control Protocol 
(NCP) and universally adopted by 1983.  

The Unix to Unix Copy Protocol (UUCP) was invented in 1978 at Bell Labs. Usenet was 
started in 1979 based on UUCP. Newsgroups, which are discussion groups focusing on a topic, 
followed, providing a means of exchanging information throughout the world . While Usenet is not 
considered as part of the Internet, since it does not share the use of TCP/IP, it linked Unix systems 
around the world, and many Internet sites took advantage of the availability of newsgroups. It was a 
significant part of the community building that took place on the networks.  

Similarly, BITNET (Because It's Time Network) connected IBM mainframes around the 
educational community and the world to provide mail services beginning in 1981. Listserv software 
was developed for this network and later others. Gateways were developed to connect BITNET with 
the Internet and allowed exchange of e-mail, particularly for e-mail discussion lists. These listservs and 
other forms of e-mail discussion lists formed another major element in the community building that 
was taking place.  

In 1986, the National Science Foundation funded NSFNet as a cross country 56 Kbps backbone 
for the Internet. They maintained their sponsorship for nearly a decade, setting rules for its non-
commercial government and research uses.  

As the commands for e-mail, FTP, and telnet were standardized, it became a lot easier for non-
technical people to learn to use the nets. It was not easy by today's standards by any means, but it did 
open up use of the Internet to many more people in universities in particular. Other departments besides 
the libraries, computer, physics, and engineering departments found ways to make good use of the nets-
-to communicate with colleagues around the world and to share files and resources.  

The first effort, other than library catalogs, to index the Internet was created in 1989, as Peter 
Deutsch and his crew at McGill University in Montreal, created an archiver for ftp sites, which they 
named Archie. This software would periodically reach out to all known openly available ftp sites, list 
their files, and build a searchable index of the software. The commands to search Archie were Unix 
commands, and it took some knowledge of Unix to use it to its full capability. 

At about the same time, Brewster Kahle, then at Thinking Machines, Corp. developed his Wide 
Area Information Server (WAIS), which would index the full text of files in a database and allow 
searches of the files. There were several versions with varying degrees of complexity and capability 
developed, but the simplest of these were made available to everyone on the nets. At its peak, Thinking 
Machines maintained pointers to over 600 databases around the world which had been indexed by 
WAIS. They included such things as the full set of Usenet Frequently Asked Questions files, the full 
documentation of working papers such as RFC's by those developing the Internet's standards, and much 
more. Like Archie, its interface was far from intuitive, and it took some effort to learn to use it well. 

Peter Scott of the University of Saskatchewan, recognizing the need to bring together 
information about all the telnet-accessible library catalogs on the web, as well as other telnet resources, 
brought out his Hytelnet catalog in 1990. It gave a single place to get information about library catalogs 
and other telnet resources and how to use them. He maintained it for years, and added HyWebCat in 
1997 to provide information on web-based catalogs.  

In 1991, the first really friendly interface to the Internet was developed at the University of 
Minnesota. The University wanted to develop a simple menu system to access files and information on 
campus through their local network. A debate followed between mainframe adherents and those who 
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believed in smaller systems with client-server architecture. The mainframe adherents "won" the debate 
initially, but since the client-server advocates said they could put up a prototype very quickly, they 
were given the go-ahead to do a demonstration system. The demonstration system was called a gopher 
after the U of Minnesota mascot--the golden gopher. The gopher proved to be very prolific, and within 
a few years there were over 10,000 gophers around the world. It takes no knowledge of Unix or 
computer architecture to use. In a gopher system, you type or click on a number to select the menu 
selection you want. You can use the U of Minnesota gopher today to pick gophers from all over the 
World 

Gopher's usability was enhanced much more when the University of Nevada at Reno developed 
the VERONICA searchable index of gopher menus. It was purported to be an acronym for Very Easy 
Rodent-Oriented Netwide Index to Computerized Archives. A spider crawled gopher menus around the 
world, collecting links and retrieving them for the index. It was so popular that it was very hard to 
connect to, even though a number of other VERONICA sites were developed to ease the load. Similar 
indexing software was developed for single sites, called JUGHEAD (Jonzy's Universal Gopher 
Hierarchy Excavation And Display).  

Tim Berners-Lee graduated from the Queen's College at Oxford 
University, England, 1976. Whilst there he built his first computer with a 
soldering iron, TTL gates, an M6800 processor and an old television. 

He spent two years with Plessey Telecommunications Ltd (Poole, Dorset, 
UK) a major UK Telecom equipment manufacturer, working on distributed 
transaction systems, message relays, and bar code technology. 

In 1978 Tim left Plessey to join D.G Nash Ltd (Ferndown, Dorset, UK), where he wrote among 
other things typesetting software for intelligent printers, and a multitasking operating system. 

A year and a half spent as an independent consultant included a six month stint (Jun-Dec 
1980)as consultant software engineer at CERN, the European Particle Physics Laboratory in Geneva, 
Switzerland. Whilst there, he wrote for his own private use his first program for storing information 
including using random associations. Named "Enquire", and never published, this program formed the 
conceptual basis for the future development of the World Wide Web. 

From 1981 until 1984, Tim worked at John Poole's Image Computer Systems Ltd, with technical 
design responsibility. Work here included real time control firmware, graphics and communications 
software, and a generic macro language. In 1984, he took up a fellowship at CERN, to work on 
distributed real-time systems for scientific data acquisition and system control. Among other things, he 
worked on FASTBUS system software and designed a heterogeneous remote procedure call system. 

In 1989, he proposed a global hypertext project, to be known as the World Wide Web. Based on 
the earlier "Enquire" work, it was designed to allow people to work together by combining their 
knowledge in a web of hypertext documents. He wrote the first World Wide Web server, "httpd", and 
the first client, "World Wide Web" a what-you-see-is-what-you-get hypertext browser/editor which ran 
in the NeXTStep environment. This work was started in October 1990, and the program "World Wide 
Web" first made available within CERN in December, and on the Internet at large in the summer of 
1991. 
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Through 1991 and 1993, Tim continued working on the design of the Web, coordinating 
feedback from users across the Internet. His initial specifications of URIs, HTTP and HTML were 
refined and discussed in larger circles as the Web technology spread. 

In 1994, Tim founded the World Wide Web Consortium at the Laboratory for Computer 
Science (LCS) at the Massachusetts Institute of Technology (MIT). Since that time he has served as the 
Director of the World Wide Web Consortium which coordinates Web development worldwide, with 
teams at MIT, at ERCIM in Europe, and at Keio University in Japan. The Consortium takes as its goal 
to lead the Web to its full potential, ensuring its stability through rapid evolution and revolutionary 
transformations of its usage. The Consortium may be found at http://www.w3.org/. 

In 1999, he became the first holder of the 3Com Founders chair at LCS which merged with the 
Artificial Intelligence Lab to become "CSAIL", the Computer Science and Artificial Intelligence 
Laboratory. He is a Senior Research Scientist and the 3COM Founders Professor of Engineering in the 
School of Engineering, with a joint appointment in the Department of Electrical Engineering and 
Computer Science at CSAIL where he also heads the Decentralized Information Group (DIG). In 
December 2004 he became a Chair in the Computer Science Department at the University of 
Southampton, UK. He is co-Director of the new Web Science Research Initiative (WSRI) launched in 
2006. He is the author of "Weaving the Web", on the past present and future of the Web. 

Microsoft's full scale entry into the browser, server, and Internet Service 
Provider market completed the major shift over to a commercially based Internet. 
The release of Windows 98 in June 1998 with the Microsoft browser well 
integrated into the desktop shows Bill Gates' determination to capitalize on the 
enormous growth of the Internet. Microsoft's success over the past few years has 
brought court challenges to their dominance. We'll leave it up to you whether you 
think these battles should be played out in the courts or the marketplace. 
1.2.2 Internet Users in The World: 
 

 
Figure 1.2 shows the Internet Users in The world. 
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Figure 1.2 the distribution of domain names worldwide. 
 
 
1.2.3 Internet access speeds: 
 

Table 1.1 shows Internet access speed related to connecting technology. 
 
  

Table 1.1 Internet access speed related to connecting technology. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.3 How To Connect to The Internet: 
 

There are many ways to connect to the Internet. The following subsections describe some of 
them. Note that, ISDN has no longer been in use practically. 

 
1.3.1 Setting The Dial-up Modem Connection: 
 

To set the connection for the first time:  
 
Start -> All Programs -> Connect To -> Show all connections    
 
As shown in figure 1.3. 
 

Technology Media Speeds (bps) 

Modem Phone line Up to 56 K 
T-1 line (DS1) 4 wire copper 1.5 M 
T-3 line (DS3) copper or fiber 45M 
ISDN Basic Rate 2B+D Phone line 128 K 
ISDN Primary Rate 24B+D 4 wire (DS1) 1.5 M 
ADSL Phone line 128/384 K and up 
Cable modem (@home) Coax 10 M shared 
Ethernet LAN UTP, Coax  10 M shared 
Fast Ethernet LAN UTP, Fiber 100 or 1000 M shared 
ATM OC3, OC12, OC48 copper or fiber 155M, 622M, 2.4G  
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Figure 1.3 Setting Dial-up Account for the first time. 

 
You will get all available network connections as shown in figure 1.4.  
  

 
 

Figure 1.4 All available network connections. 
 
Select    “Create a new connection”, you will get what you see in figure 1.5. 
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Figure 1.5 New Connection Wizard. 
 
Select    Next. 
 

 
Figure 1.6 Select the first option. 
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Figure 1.7 Getting ready for the new connection. 
 

 
 

Figure 1.8 Select “Connect using a dial-up modem”. 
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Figure 1.9 Enter the Internet Service Provider name. 
 

 
 

Figure 1.10 Enter the dial-up phone number. 
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Figure 1.11 Enter the “User name”, “Password”, and “Confirm Password”. 
 
 

 
 

Figure 1.12 Completing the new connection. 
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1.3.2 Connection thru the Dial-up: 
 

You will have a short-cut to the dial-up modem connection on your desktop. You may double 
click on it, or you may run it from Start -> All Programs -> Connect To -> NewConnection as shown in 
figure 1.13. 

 

 
Figure 1.13 Running the new connection. 

 
You will get what is shown in figure 1.14. 
 

 
 

Figure 1.14 Dial the new connection. 
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It will perform the dial-up operation. It would make all appropriate checks for the 

authentication as shown in figure 1.15-a and figure 1.15-b. 
 

 

 
 

Figure 1.15-a Dialing the new connection. 
 
 

 
Figure 1.15-b Authenticating the new connection. 

 
Then it would connect to the Internet. The connection status would appear on the status bar as 

shown in figure 1.16. 
 

 

 
 

Figure 1.16 the status of the dial-up of the new connection. 
 

You may check your email or browse any site now. 
 
1.3.3 Setting The ADSL Connection: 
 

Connection thru an ADSL would be assisted thru your Internet Service Provider (ISP). It would 
be something like the dial-up connection. One of the main disadvantages of the dial-up modem 
connection is making your phone line busy while you are connecting to the Internet. One wise way is to 
use the ADSL service. The ADSL stands for “Asymmetric Digital Subscriber Line”. Figure 1.17 shows 
the ADSL lifecycle. 
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Figure 1.17 The ADSL lifecycle. 
 

The ADSL has the following advantages: 
• Connectivity – always connected 
• Ease of use 
• Reliability 
• Security 
• High speed data link (compared with the dial-up), 
• Pure network connection, 
• Using special modems called endpoints, and 
• You can make phone calls while connecting to the Internet. 

 
The ADSL has the following disadvantages: 

• The speed is limited, 
• Cost of installation and equipment  
• The more speed you need, the more money you should pay. 
• It does not work with fiber optics (it needs copper infrastructure of phone systems). 
• Signal leaking (noise in the phone lines). 
• Not standardization 

 
Figure 1.18 shows the bandwidth related to the available technology. 
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Figure 1.18 the bandwidth related to the available technology. 
 
1.3.4 Setting The Ethernet Connection: 
 

To set the Ethernet connection it would be the same way as the dial-up modem connection. 
After finishing the set-up for the Ethernet card, you will get the new connection shown in figure 1.19. 
 

 
 

Figure 1.19 the local area connection. 
 

When right clicking to the Local Area Connection, you will get what is shown in figure 1.20. 
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Figure 1.20 Reviewing the properties of the Ethernet connection. 
 

 
 

Figure 1.21 Setting the IP address. 
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1.4 The Internet Protocols: 
 

The success story of the Internet thru those decades has started from some protocols. When two 
or more computers communicate, they must have a common way in which to communicate. To do this 
computers use protocols. A protocol is an agreement by which two or more computers can 
communicate.  

The Internet Engineering Task Force (IETF) is a large international community of network 
designers, operators, vendors, and researchers. It is chartered by the Internet Society (ISOC). Its web 
site is http://www.ietf.org. It was published as Request for Comment (RFC) document number. 

The following subsections discuss the main principles of the most important protocols used in 
the Internet. 

 
1.4.1 The IP: Internet Protocol: 
 

It determines the addressing, packet switching, and fragmentation. Messages are broken into 
smaller data packets for transmission and reassembled at the receiver. The version in use, first 
implemented in 1984, is IPv4 (see RFC 791). Version 5 was used for some experiments. Version 6, 
IPv6, is rarely implemented in 1999 and may be implemented more widely over the next few years. 
 
1.4.1.1 IP Addresses: 
 

Since computers process numbers more efficiently and quickly than characters, each machine 
directly connected to the Internet is given an IP Address. According to IPv4, an IP address is a 32-bit 
address comprised of four 8-bit numbers (28) separated by periods (i.e.; each number may take any 
value from 0 to 255). Each of the four numbers has a value between 0 and 255. Example of IP address: 
192.227.14.33 (this is the IP address for the “Faculty of Computers and Information-Cairo University” 
web server). IP organizes the addresses hierarchical and maintains routing tables of the routers. In 
addition, IP reports some delivery problems. 

 
1.4.1.2 IP Addresses vs. URL2s: 
 

While numeric IP addresses work very well for computers, most humans find it difficult to 
remember long patterns of numbers. Instead, humans identify computers using Uniform Resource 
Locators (URLs), “Web Addresses”. For example, the URL of “the author of this book” is 
http://www.h-elmahdy.net/.  

When a human types a URL into a browser, the request is sent to a Domain Name Server 
(DNS), which then translates the URL to an IP address understood by computers. The DNS acts like a 
phonebook. Figure 1.22 shows an example of a “URL components”. 

 
 
 

 
 
 
 
 
 

Figure 1.22 an example of a “URL components”. 

                                                
2 … URL stands for Uniform Resource Locator.  
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1.4.2 Transport Control Protocol/ Internet Protocol (TCP/IP): 
 

Transfer Control Protocol/Internet Protocol is the underlying protocol for the Internet. TCP 
creates logical connection between two machines on the edge of the network, It connected machines 
seem to have a circuit connecting them even though they do not tie up the network, It provide reliable, 
perfect transport of messages (even though IP may drop packets), and it regulates the rate at which 
packets are dropped into the network. It was published as the standard: IETF RFC793 (9/1981). 

 
1.4.2.1 How TCP/IP Works? 
 

Transfer Control Protocol (TCP) breaks data into small pieces of no bigger than 1500 characters 
each. These “pieces” are called packets. Each packet is inserted into different Internet Protocol (IP) 
“envelopes.”  Each contains the address of the intended recipient and has the exact same header as all 
other envelopes. A router receives the packets and then determines the most efficient way to send the 
packets to the recipient. After traveling along a series of routers, the packets arrive at their destination. 
Upon arrival at their destination, TCP checks the data for corruption against the header included in 
each packet. If TCP finds a bad packet, it sends a request that the packet be re-transmitted.  

 
1.4.2.2 The Comparison between OSI3 vs. TCP/IP: 
 

Figure 1.23 shows the comparison between OSI vs. TCP/IP. 
 
 
 
 
 
 
 
 
 
 

Figure 1.23 the comparison between OSI vs. TCP/IP. 
 

1.4.2.3 The Relationship between the TCP/IP and other Protocols: 
 

Figure 1.24 shows the relationship between the TCP/IP and other protocols. 
 
 
 
 
 
 
 
 

 
 
 

 
 

Figure 1.24 shows the relationship between the TCP/IP and other protocols. 

                                                
3 … Open Systems Interconnect (OSI). 
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1.4.3 Hyper Text Transfer Protocol (HTTP): 
 

The HTTP is an Internet client-server protocol designed for the rapid and efficient delivery of 
the hypertext material. Once, a server delivers the requested data to a client, the client-server is broken 
(stateless protocol), and the server retains no memory of the event that just took place. 

A basic HTTP 1.0 session has four stages: 
i. Client opens the connection: The client process (a web browser) contacts the server at the 

specified Internet addresses and port number (the default port is 80). 
ii. Client makes a request: The client sends a message to the server, requesting service. The 

request consists of an HTTP request header, specifying the HTTP method to be used during 
the transaction and providing information about the capabilities of the client and about the 
data being sent to the server if any); followed by the data actually being sent by the client. 

iii. Server sends a response: The server sends a response to the client. This consists of 
response header describing the state of the transaction and the type of data being snt (if 
any), followed by any data being returned (if any). 

iv. Server closes the connection: The connection is closed; the server does not retain any 
knowledge of the transaction just completed. 

 
Figure 1.25 shows the basic HTTO 1.0 four stages. 

 
 
 
 
 
 
 
 
 
 

 
Figure 1.25 the basic HTTO 1.0 four stages. 

 
1.4.3.1 HTTP client request: 
 

Client request has three parts: 
1) Method, document URL, HTTP version, most frequently used methods are: 

• GET request a document or data. 
• HEAD request document attributes only. 
• POST sends data to server. 

2) Browser type, OS, and acceptable media. 
3) Optional data. 

 
1.4.3.2 HTTP server response: 

 
Response has three parts: 

1) HTTP version, response code, message. 
2) Header information. 

• Date and time. 
• Server type. 
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• Last modified date and time. 
• Content type and length. 

3) Body (optional). 
 
1.4.4 File Transfer Protocol (FTP): 
 

FTP is the TCP/IP standard, high-level protocol, program for transferring (copying) files over 
the network. It provides many features and options, like: interactive access, format (representation) 
specification, authorization control, data conversion, and directory listings. It existed for the 
ARPANET before TCP/IP became operational. FTP offers many facilities beyond the transfer function 
itself. First, Interactive access, provides an interactive interface that facilitates dealing with remote 
servers Second, Format (representation) Specification, allows the specification of the data format to be 
stored. 

Third, Authentication Control, clients must be authorized by having a login UserId, and 
Password. . It was published as the standard: IETF RFC959. Figure 1.26 shows the login interface of 
one of the FTP program. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
Figure 1.26 the login interface of one of the FTP program. 

 
 

Figure 1.27 shows the second main screen of an FTP program. 
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Figure 1.27 shows the second main screen of an FTP program. 

 
1.4.5 Simple Mail Transfer Protocol (SMTP): 
 

It is a transport mechanism for e-mail. It was published as the standard: RFC821, 822. 
Enhanced mail content/format standards: MIME Multimedia Internet Mail Extensions. It was published 
as the standard: RFC2045-2049. Mail access protocols: POP post office protocol. It was published as 
the standard: RFC1939. IMAP Internet mail access protocol. It was published as the standard: 
RFC2060. 
 
1.4.6 Telnet: 
 

It is a Terminal access protocol. There are Versions for character mode and block mode 
terminals. It was published as the standard: IETF RFC854, 855. There is a version working under 
Windows. Just type “telnet” on the command prompt, you will get what is shown in figure 1.28. 
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Figure 1.28 Telnet under Microsoft Windows 
You can get the command prompt from  
Start -> All Programs -> Accessories -> Command Prompt      Now you are ready to connect to 

any machine that you the rights to login. For example, type the command     o mailer.eun.eg,  
It will ask you about the user name and the password. Then, you have a command prompt to the 

remote Unix machine.  
 
1.4.7 Network File System (NFS): 
 

It gives a transparent file access. It follows the Sun/UNIX standard. 
 
1.4.8 Simple Network Management Protocol (SNMP): 
 

It is a tool for monitoring and managing networks and associated device. It uses Management 
Information Base (MIB). It is simple only compared to the alternatives. It was published as the 
standard:  RFC1157, 1155, 1212, 1213. 
 
1.4.9 Domain Name System (DNS): 
 

Within the network, nodes have four part numeric network addresses. DNS translates domain 
names to network addresses. For example: www.fci-cu.edu.eg is 192.227.14.33. 

 
1.4.9.1 Domain Names: 
 

It is a tree-structured directory. It separates domain administrations. Table 1.2 shows the top-
level domain names: 

 
Table 1.2 The top-level domain names 

.edu.edu   
Educational Educational 
Institution Institution   

.gov.gov   Governmental Agency Governmental Agency   

.mil.mil   Military Entity Military Entity   

.com.com  Commercial Entity Commercial Entity   

.net.net   
Internet Service Internet Service 
Provider Provider   

.org.org   
NonNon-- Profit  Profit  
OrganizationOrganization   

 
Country Code TLD: EG, US, UK, AU, JP, FR, CA, CH, IT, etc. Network Solutions 

(www.networksolutions.com) handles COM, ORG, NET, and EDU. 
 
1.5 User Datagram Packet Protocol (UDP): 
 

A packet by packet to be sent between source and destination. It is unreliable due to no 
handshaking. It has three disadvantages compared with TCP. No guarantee of: out of order packets, 
missed packets, and replicated packets. But, it is faster and being used widely in mobiles. 
 
1.6 World Wide Web (WWW): 
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The world wide web (web) is a network of information resources. The web relies on three 
mechanisms to make these resources readily available to the widest possible audience: 

1. A uniform naming scheme for locating resources on the web (e.g., URLs). 
2. Protocols, for access to named resources over the web (e.g., HTTP). 
3. Hypertext, for easy navigation among resources (e.g., HTML).  

 
1.6.1 The Internet vs. The Web: 
 
The Internet: 

• Internet is a more general term  
• Includes physical aspect of underlying networks and mechanisms such as email, FTP, HTTP… 

 
The Web: 

• Associated with information stored on the Internet 
• Refers to a broader class of networks, i.e. Web of English Literature 
 

Both Internet and web are networks 
 
1.6.2 Essential Components of WWW: 
 
1.6.2.1 Resources: 
 

Conceptual mappings to concrete or abstract entities, which do not change in the short term 
ex: ICS website (web pages and other kinds of files). 
 
1.6.2.2 Resource identifiers (hyperlinks): 
 

• Strings of characters represent generalized addresses that may contain instructions for accessing 
the identified resource 

• http://www.ics.uci.edu is used to identify the ICS homepage 
 
1.6.2.3 Transfer protocols: 
 

• Conventions that regulate the communication between a browser (web user agent) and a server 
 
1.6.3 Web Browsers: 

 
They are client software for Web access, e.g.: Mozilla, Netscape Navigator, Microsoft Explorer. 

May include tools for e-mail, address book, news, Web authoring, etc. May run programs in Java, 
Javascript, ActiveX, Flash, or Shockwave. They record data in Cookies, logs, cache. Figure 1.29 shows 
a simple web browsing. 
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Figure 1.29 A simple web browsing. 
 
1.6.4 Web navigation: 
 

Browser starts with Home page defined in the browser. A user may navigate by: stored 
bookmarks, clicking links or buttons on pages, entering a URL, or using search engines and portals 
 
1.6.5 Static vs. Dynamic Web Pages: 
 

Static Web page 
• Page content established at the time page is created. 
• Useful for displaying data that doesn’t change often, and for navigating between HTML Web 

page files. 
Dynamic Web page 
• Also called an interactive Web page. 
• Page content varies according to user requests or inputs. 

 
1.6.6 Web servers: 
 

A web server is a process that provides access to files. For example: Apache, Netscape, 
Microsoft, etc. They enable running server side scripting languages like: PHP, CGI, Perl, JSP, … etc. 
They support relational database (MySQL, Oracle, DB2, SQL Server, etc.). Figure 1.30 shows steps to 
get dynamic page contents. 

 

 
Figure 1.30 steps to get dynamic page contents. 

 
1.6.7 Approaches for Creating Dynamic Web Pages: 
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Figure 1-31 Server-side and client-side Web database technologies 

1.6.7.1 Client-side Processing: 
 

Some processing is done on the client workstation, either to form the request for the dynamic 
Web page or to create or display the dynamic Web page, e.g., Javascript code to validate user input. 
Often needs to be “executed” by the Browser. One approach to client-side processing involves 
downloading compiled executable programs stored on the Web server to the user’s Web browser and 
then running them on the user’s workstation. This program interfaces with the user and, as needed, 
sends and retrieves data from a database server. A Java applet uses this approach. 
 

n Java 
n Programming language that is a simplified subset of C++ 
n Commonly used to create Web applications, called Java applets, that can be 

downloaded from a Web server to a user’s browser and then run directly within the 
user’s browser 

n Java applets run identically on any operating system and with any Web browser 
n CURL – replacement for java applets and javascript; new. See http://www.curl.com 

 
n Microsoft’s ActiveX also sends a compiled executable program to the user’s workstation 
n ActiveX program are generally used to create intranet applications 

n An intranet is a self-contained internal corporate network based on Internet protocols 
but separate from the Internet 

n Active X programs are capable of modifying data on the client machine (eg registry) – 
security risk 

 
n Another client-side processing approach involves client-side scripts (cannot modify user 

machines eg delete files) 
n Allows uncompiled code in languages such as JavaScript or VBScript or .net* (MS only) 

to be typed into the HTML document along with the static HTML text 
n More complex user interfaces are possible with this approach than with straight HTML 
n Allows user inputs to be checked for correctness on user’s workstation rather than on 

Web server 
 
1.6.7.2 Server-side Processing: 
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In server-side processing, the Web server: receives the dynamic Web page request, performs all 

of the processing necessary to create the dynamic Web page, and sends the finished Web page to the 
client for display in the client’s browser. Most common server-side dynamic Web page technology uses 
HTML forms.  They enhanced documents designed to collect user inputs and send them to the Web 
server. HTML forms allow users to input data using text boxes, option buttons, and lists. When the 
form is submitted, the servicing program on the Web server process forms inputs and dynamically 
composes a Web page reply. 
 

n Common Gateway Interface (CGI) protocol 
n Used as a method for communicating between the HTML form and the servicing 

program 
n Disadvantage of using CGI-based servicing programs is that each form submitted to a 

Web server starts its own copy of the servicing program, potentially causing memory 
problems for the Web server 

n Starts another program/script to perform processing. 
n Often written in PHP, PERL, Shell scripts, C. 

 
n Web server vendors have developed proprietary technologies to process form inputs without 

starting a new copy of the servicing program for every form 
n Netscape’s Netscape Service Application Programming Interface (NSAPI) 
n Microsoft’s Internet Server Application Programming Interface (ISAPI) 

 
n Another approach for creating dynamic Web pages using server-side processing uses server-

side scripts 
n Server-side script is uncompiled code included within an HTML Web page file to 

extend its capabilities 
n Examples of technologies using this approach include Server-side includes (SSIs) and 

Microsoft Active Server Pages (ASPs) 
n From 2002, Microsoft’s ASP.NET 

 
n JSP – Java server pages – combine markup (HTML or XML) with Java code to dynamically 

create web pages. 
n ColdFusion – proprietary product which uses <CF…/CF> tags to invoke functions on the server 
n ASP.NET ‘similar’ to ASP but can use any language to write code; is Object Oriented; 

separates code from HTML form. 
 
We will use PHP (full object oriented programming language not just a scripting language).  

 
1.7 Search engines: 
 

According to Pew Internet Project  (http://www.pewinternet.org/report/) (2002), search engines 
are the most popular way to locate information online: 

• About 33 million U.S. Internet users query on search engines on a typical day. 
• More than 80% have used search engines 

 
Search Engines are measured by coverage and recency. Search engines can: allow search by 

combinations of terms, search ‘the whole web’, or provide options to search the site or the whole web. 
Also, they help users find information by indexing and organizing the Web, mix of manual and 
automated indexing, use different commands and rules, and Look at the help information for clues 
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1.7.1 Web Crawler: 
 

A crawler is a program that picks up a page and follows all the links on that page. The Crawler 
is a synonym of  the Spider. There are two types of crawlers: Breadth First, and Depth First 
 
1.7.1.1 Breadth First Crawlers: 
 
They use breadth-first search (BFS) algorithm: 

• Get all links from the starting page, and add them to 
a queue 

• Pick the 1st link from the queue, get all links on the 
page and add to the queue 

• Repeat above step till queue is empty 
 
Figure 1.32 shows the Breadth First Crawlers.  
 
 

Figure 1.32 the Breadth First Crawlers 
1.7.1.2 Depth First Crawlers: 
 
They use depth first search (DFS) algorithm: 

• Get the 1st link not visited from the start page 
• Visit link and get 1st non-visited link 
• Repeat above step till no no-visited links 
• Go to next non-visited link in the previous level and repeat 2nd step 

 
Figure 1.33 shows Depth First Crawlers 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.33 shows Depth First Crawlers 
 
1.8 A Packet Trip  thru The Internet: 
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Figure 1.34 A packet trip thru the Internet 
 

Assume that computer A with IP address IP1.4 wants to send [data 1] to computer B with IP 
address IP2.3. Here are the steps that are required for this packet transfer: 
 

• Given the name of computer B, Computer A discovers its IP address IP2.3, by using a 
directory service called DNS. 

• Computer A places [data 1] in an IP packet with source address IP1.4 and destination 
address IP2.3. This packet is [IP1.4|IP2.3|data 1]. 

• Computer A determines that it must send [IP1.4|IP2.3|data 1] to R1. To make this 
determination, computer A notes that the IP address IP2.3 is not on LAN1 as it is not of the 
form IP1.*. Computer A is configured with the address IP1.1 of the default gateway” R1 to 
which it must send packets that leave LAN1. 

• To send [IP1.4|IP2.3|data 1] to R1 over LAN1, computer A placed in a frame of the format 
required by LAN1. For instance, if LAN1 is an Ethernet LAN, then that format looks like 
[mac(IP1.1)|mac(IP1.4)|IP1.4|IP2.3|data 1|CRC], where mac(IP1.1) and mac(IP1.4) are the 
MAC addresses of the network interfaces of R1 and A on LAN1, and CRC is the error 
detection field. We designate that frame by [1] in the figure. 

• When it gets the packet, R1 removes it from its Ethernet frame and recovers 
[IP1.4|IP2.3|data 1]. R1 then consults its routing table and finds that the subnet with addresses 
IP2.* is attached to port b 

• To send [IP1.4|IP2.3|data 1] to computer B over LAN2, R1 places it into a frame with the 
format suitable for LAN2. We designate that frame by [2] in the figure. 

• Eventually, computer B gets the packet, removes it from its LAN2 frame and from its IP 
envelope and extracts [data 1]. 

1.9 Internet Success and Limitation: 
 

The technical basis for the Internet’s success is its reliance on simple routers to transfer 
individual datagrams and on advanced end hosts to run sophisticated applications. The simple 
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infrastructure is compatible with a wide range of applications. But, backward compatibility is a real 
challenge. 

The developer of successful applications can distribute them for frame or profit, without 
requiring any change from the infrastructure. Domain names and IP addresses are assigned on a 
decentralized basis, so network growth is opportunistic rather than planned.  

The benefits of connecting to the Internet grow with its size at the same time as equipment costs 
(LANs, links, or computers) decline because of the scale economies, resulting in a doubling of the size 
of the Internet each year. 

The brilliance of the IP design lies in its simplicity: because IP datagrams are self-contained, 
routers do not need to keep any state information about those datagrams. As a result, the network 
becomes very robust. If a router fails, datagrams in the router may be lost, but new datagrams would 
automatically be routed properly, with no special procedures. 

Application software resides entirely in the end hosts and not in the routers. This means that the 
same basic service, implemented in routers, can support this sophisticated applications.(Thus the 
network hardware and software have a much longer technical and economic life than does the end 
host). 

The technical basis for the Internet’s success is its reliance on simple routers to transfer 
individual datagrams and on advanced end hosts to run sophisticated applications (simple infrastructure 
is compatible with a wide range of applications). 

The limitations of the Internet : the IP bearer service cannot provide any guarantees in terms of 
delay or bandwidth or loss. Routers treat all packets the same way (best effort service). This an innate 
feature: the absence of state information means that packets cannot be differentiated by their 
application or connection, and so routers would be unable to provide additional resources to more 
demanding applications. 

Other limitations are: being an easy and cheapest spying media, propagation of viruses and 
warms, copyright protection could not be guaranteed, and information headache. 
 
1.10 A Sample of Questions: 
Part 1:       . . . . . . . . . . . .                                                                                                                       

Fill in the circle that represents the correct choice for each 
question in the given answer sheet (more than one choice for any 
question would be considered wrong answer). 
 

An example of a correct answer: 

 
 

Examples of wrong answers: 
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1- A type of Crawler: 
a- Breadth first b- Depth first. 
c- a and b.  d- None of the above 

2- Which of the following is a Web browser? 
a- Mozilla b- Netscape Navigator. 
c- Internet Explorer d- All of the above 

 
Part 2 : . . . . . . . . . . . . . . . . 

Fill in the circle that represents the correct choice for each 
question in the given answer sheet (more than one choice for any 
question would be considered wrong answer).  

1) The Crawler is a synonym of the Spider. 
a. True 
b. False 

2) Java is a server side scripting programming Language. 
a. True              b. False 

3) JSP – Java server pages – combine markup (HTML or XML) with Java 
code to dynamically create web pages. 
a. True 
b. False 

 
Part 3: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

This part consists of  fill in The Blank questions. Given below 
a table of words to choose from. On the answer sheet, put the number 
of the appropriate word in the space available for that question. 
 

1 
dynamic pages  

2 
CSS 

3 
OSI 

4 
static pages 

5 
API 

6 
HTML 

7 
PHP 

8 
XML 

9 
coverage and recency  

10 
overriding  

 
 

1. Search Engines are measured by . . . .9 . 

2. . . . 7 . is full object oriented programming language not just 
a scripting laguage. 

3. . . .4 . are those on your site that send exactly the same 
response to every request; . . . 1. can customize the response 
on the server to offer personalization based on cookies and 
information it can get from the visitor. 

 
 
 


