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The Internet

Structure and Applications
I. The URL and Domain Name

A. An Internet URL (Uniform Resource Locator) identifies a specific computer and path (folders, file name and extension) on that computer, for an Internet “resource” (computer file). The URL contains a Domain Name. What is a Domain Name?

B. A Domain Name contains a Domain, the last section. There were originally five domains, as follows: (a) com, (b) edu, (c) gov, (d) org and (e) net. These domains became crowded, and in 1997 seven new domains were added, but rather than use the new Domains, web site developers have preferred to use longer names in the other parts of the URL.

1. For example, the IS web server has the domain name is www.is.wayne.edu, and the domain is “edu.”

II. IP Address

A. On the Internet, all computers are identified by a numerical “IP Address,” four bytes separated by three dots, for example 141.217.12.23 for the DIS web server.

B. Finding the IP address for your computer:

1. Click on Start, then Run

2. In the text box that appears, type “cmd” and tap the <Enter> key or click OK. If this does not work, “command” will.

3. The DOS command line interface will open (remember this?). Type ipconfig and tap the <Enter> key.

4. When you have seen what your computer’s IP address is, type exit and tap the <Enter> key to close the DOS window.

5. NOTE: If your computer is not a server, it may have a different IP address each session, assigned either during the boot process or (for modem connections) each time that you dial the modem. Generally, broadband access is the exception, with a fixed IP address.

III. The Domain Name is easier to type and remember than the numerical IP address, and most servers have Domain Names, but a server’s Domain Name has to be translated into its numerical IP address. This is done by a Domain Name Server or DNS. When you type in a URL containing a Domain Name, your Browser first sends the web server’s Domain Name to a Domain Name Server and asks for the IP address. The Domain Name Server has previously had this information stored in its database, and sends back the server’s IP address. Your Browser then uses the numerical IP address to request the file in the URL. All of this happens quickly and automatically, without your having to do anything besides enter the URL. (See picture below.)
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A. Until your Browser is closed, it remembers the numerical IP address and does not go back to the DNS for that site again.

B. You can use the numerical IP address in the URL, instead of the Domain Name.

C. Both the Domain Name and IP address of the server must be unique – no other computer on the Internet has the some ones.

D. Most computers are not servers, and do not have Domain Names, but all computers on the Internet must a unique IP address – no two IP addresses can ever be the same. In cases where they are the same, by accident, the Internet does not work reliably for either computer.

E. If the Internet connection with the DNS is down, or the DNS itself is down, your computer will not get the IP address back when needed, and your computer will pop up an error message saying something like the computer has no DNS entry, or it cannot be located. The exact message depends upon your Browser and its version.

F. What this looks like

1. Start a DOS command line again, and type the command
nslookup www.is.wayne.edu (and yes, that is a space)
2. The response is similar to what your browser would see.
G. Checking on another Internet computer – “Ping.”

1. Start a DOS command line again and type the command
ping www.is.wayne.edu (and yes, that is a space)
2. The response will include the IP address, and then the result of simple communications with that computer.

IV. Internet communications

A. On the Internet, information travels in “packets” from one IP address to another. Packets have two parts

1. Head is standardized - contains "meta information" - "from" address, length of packet, "to" address, etc. (time to live)

2. Body is freeform - contains the information itself

B. Once out of the local environment, packets are steered to destination by Internet routers. Each router has an Internet address.

1. Router has "router table" listing final destination and next hop, for each packet matches final destination, then sends packet on its next hop to the next router.

2. There are usually many possible routes to destination, so routers have a method of making the choice, usually on the basis of low traffic and therefore probably fastest time
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3. Computers are very inflexible, and must have an explicit order of which computer starts communication and what it does, how the second responds, etc. These are "protocols". The Internet uses the TCP/IP protocol for communication.

4. See the hops as follows:

a) Start a DOS command line and type the command
tracert www.is.wayne.edu (and yes, that is a space)
C. Most interaction on the Internet uses a client-server interaction. The user’s computer is the client (your computer), and the server is a central computer with the stored information. The client and server must be a matched pair – for example, a web client and a web server. An email client cannot work with a web server, for example.

1. Here is how the interaction works:

a) The client, under user direction, sends a request for a file to the server. If necessary, the client first gets the IP address for the server.

b) When the server gets the request, it finds the requested file and sends it back to the client. In order for this to work, the client also sends its IP address to the server, as part of the request, so the server will be able to send the file back.

c) Once the request has been serviced by sending the requested file back, the server goes back to waiting for requests.

d) When the client gets the requested file back from the server, it displays the file for the user.

2. How each part of a client-server pair works:

a) Client: When directed by the user, sends a request to a server, waits for the reply, then displays the information for the user.

b) Server: Waits for a request from a client. When a request is received, gets the requested information and sends it back to the client. Then waits for the next request.

D. A variation on the client-server model is the peer model. Here, each computer is both a client and a server.

1. The KaZaA file sharing system uses a peer interaction; the list of available files is not centrally stored. This has made it difficult for the recording industry to sue KaZaA users. Napster, which uses a central server to store the names and locations of available files, was sued and virtually shut down because the central database made it clear that the Napster operators knew that files were being shared illegally.

2. Home networks also commonly use peer connections

E. The World Wide Web (or “web” for short), uses a straight client-server model. The server is called a web server, and the client is called a web client, or web browser. The web browser displays HTML files, and may display, execute or save other file types.
F. Email uses two clients and servers to send messages. In an Internet email address, the part of the address to the right of the “@” is the domain name of an email server, while the part to the left is the User Name for an account on that server. To send an email, the sender uses his/her client to log on to the right email server, then sends the message to that server. That server sends the message to the recipient’s email server, and the recipient can pick the message up when his/her client logs on to that second server.
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