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Modems and Cables
Objectives

In this session we will discuss Internet connection types, especially modem-based dial-up connection, related terms and troubleshooting.

Connecting to the Internet

You may have already noticed - the Internet is the Network of Networks- just a whole lot bigger. It spans the globe, reaching hundreds of thousands of individual networks, and several million computers. Ownership and management of the Internet is non-centralized. No single organization is in charge.

What you’ll need

· Computer

The Internet can be accessed using most personal computers. The most common types are IBM-compatible PC’s, and Macintoshes. 

· Connection devices

Depending on your connection method, you will need either a modem, ISDN adapter, NIC card, satellite dish… and whatever connection interfaces needed for that connection type. 

· Networking software

The official language of the Internet is a low-level networking protocol, Internet Protocol (IP). IP was developed in the late 1970s by Defense Advanced Research Project Administration (DARPA). IP is very flexible, so the internetworking topology can be anything you like - a straight line, a tree, a circle. 

To get your computer talking this language you will need to install networking software such as Winsock for Windows or MacTCP for Macintosh. In addition, you will need software that works with your connection type, e.g., Peer-to-peer Point-to-point Protocol (PPP), Serial Line Internet Protocol (SLIP) or Appletalk Remote Access (ARA Mac only).

· Web browser

A Web browser is an application that resides on your computer and knows how to display multimedia documents (using Hypertext Markup language). With a browser, you can also perform File Transfers (FTP) or email. The most popular Web browsers are Netscape and Microsoft Internet Explorer. 

· An Internet Provider

Lastly, you need an ‘on ramp’ to the Internet. Choose a local Internet Service Provider (ISP) after comparing price and service quality. 

Choosing a connection

Choosing the type of connection to the Internet isn’t difficult. Your choice will be influenced by how fast you want your connection to be, and how much money you are willing to spend. If you will use a dial-up service, consider the cost of installing another telephone line for Internet use, should you plan to talk on the phone and be online at the same time. 

There are several ways to get online: 

· Telephone dial-up connection

· Leased line connection (regular modem, frame relay)

· ISDN connection

· Broadband cable connection

· Broadband DSL connection

· Satellite connection (DirecPC, Satdem)

· Radio modem

Dial-up connection

The most popular form of Internet connection is a modem-based dial-up connection. This is the slowest connection option of the options listed here but they are the only option that is available in almost every area imaginable. If you have a phone line running to your house you will be able to get an Internet connection through a modem. A modem connection will use your phone line meaning that no one else will be able to talk on the phone and you will not be able to receive calls (even if you have call waiting) while you are on the Internet. Modem connections are the cheapest Internet connection method.

Minimum requirements

· A computer (486 or higher)

· A modem installed in your computer. Either Internal or External Modems are fine. The today’s standard is 56Kbps modem.

· Phone line with call waiting disabled.

ISDN Connection (Integrated Services to Digital Network)

An ISDN connection is the second slowest form of connection listed above. It is also the most expensive because it charges per time spent online. ISDN is available almost anywhere, as are modems but it has serious disadvantages to any other form of Internet connections.

ISDN service is an older, but still viable technology offered by phone companies (in some parts of the U.S), which stands for Integrated Services Digital Network, is a system of digital phone connection which has been available for over a decade. This system allows data to be transmitted simultaneously across the world using end-to-end digital connectivity. ISDN requires a so-called ISDN adapter instead of a modem, and a phone line with a special connection that allows it to send and receive digital signals. An ISDN line has a data transfer rate of between 57 Kbps and 128 Kbps. You have to arrange with your phone company to have this equipment installed. 

There are two basic types of ISDN service: Basic Rate Interface (BRI) and Primary Rate Interface (PRI). BRI consists of two 64 kbps B channels and one 16 kbps D channel for a total of 144 kbps. This basic service is intended to meet the needs of most individual users.

One plus of an ISDN connection is that you can talk on the phone and use the Internet at the same time with one line. It is not recommended that any home users get an ISDN connection because of the high costs and the relatively low speed compared to cheaper modems.

Minimum requirements

· ISDN adapter

· Special line

Broadband Cable Access 

Another new development high-speed Internet access via cable TV service. With speeds of up to 36 Mbps, cable modems download data in seconds that might take fifty times longer with a dial-up connection. Because it works over TV cable, it doesn't tie up a telephone line. Best of all, it's always on, so there is no need to connect and no more busy signals! This service is now available in parts of the United States, Europe and Asia. 

The cable company gives you extremely fast Internet access that is always "on" because of their broadband access technology. Data is transmitted through a fiber-optic cable so your phone line remains free. Cable modem access is up to 50 times faster than a standard 28.8 KBPS telephone modem. A good analogy is to imagine data reaching you through a fire hose instead of a garden hose. 

Cable modems, unlike traditional modems, don't need a phone line. The cable company installs a broadband wire to your broadband modem that can be attached to your computer by either you or your cable company technician. 

Cable Internet access can cost between $30 to $50 per month, plus additional set-up and installation charges, depending on your service package. 

Minimum requirement

· A Network Interface Card (NIC) installed in your computer ($50-100). 

· A special cable modem (leased from the cable company or purchased independently). 

· Installation of cable lines to your home if it hasn't already been wired for cable TV. 

· Installation of a cable modem to your computer. 

Each cable company has its own hardware and lines, so to switch your means of accessing the Internet, you would need to have new wires installed. 

If you travel, you will want to keep a separate ISP mail address, as you cannot check your cable e-mail remotely without dial-up access. Cable is being offered in various locations, but may not be in your neighborhood yet. You may also have problems getting a cable modem if you live in a multi-family dwelling or apartment building. 

The more people who have cable modems in your neighborhood, the slower your service will be, though this may not be the case anymore, with new data compression and switching technologies emerging - but it is definitely something to research. 

Most people who get broadband access swear they will never go back to dial-up. They are the fastest/cheapest Internet connection available. They are much faster than the cheapest form of DSL at the same cost or less. The only warning about cable modems is that they are a "shared connection" meaning that if there are a great deal of users using the cable modems in your area it could potentially slow down your connection speed. However, I have used a cable modem for a year and noticed no slow down at any time because of the fact that it is a shared connection.

Cable modems do not affect your phone, obviously, because they go through fiber optic cable connections. They also do not affect your TV; you can watch TV while you are using the Internet. Cable modems are always connected (some charge per data transfer but most don't) meaning that you won't have to pay per time online or face busy signals. Cable modems, like DSL connections cannot upload as fast as they can download. However, like DSL connections, odds are this should not affect you all that much (most cable modems can upload faster than DSL connections). If a cable modem is available in your area this would be my first choice of the type of connection to get.

Leased Line

Leased lines can be purchased from your local ISP or Telephone Company. Where the connections can be made through regular modems, DSL modems or Frame Relay.

Connecting through regular modem is bit different from dial-up networking, it needs special configuration, the advantage of that connection is full time Internet connection, disadvantage is the connection can not use the full bandwidth of the leased line speed.

Leased lines come in  two configurations: T1 and T3
A T1 line offers a data transfer rate of 1.54 million bits per second. A T1 line is a dedicated connection, meaning that it is permanently connected to the Internet. This is useful for web servers or other computers than need to be connected to the Internet all the time. It is possible to lease only a portion of a T1 line using one of two systems: fractional T1 or Frame Relay. You can lease them in blocks ranging from 128 Kbps to 1.5 Mbps. The differences are not worth going into in detail, but fractional T1 will be more expensive at the slower available speeds and Frame Relay will be slightly more expensive as you approach the full T1 speed of 1.5 Mbps. A T3 line is significantly faster, at 45 million bits per second. 

Leased lines are expensive and are generally used only by companies whose business is built around the Internet or need to transfer massive amounts of data. 

Broadband DSL access 

DSL (Digital Subscriber Line), a high-speed technology, is becoming increasingly popular. DSL technology supplies the necessary bandwidth for numerous applications, including high-speed access to the Internet, dedicated Internet connectivity, and videoconferencing. This digital broadband line directly connects your premises to the Internet, via the existing copper telephone lines. A DSL line can remain connected to the Internet, so you don't need to dial-up when you want to go online. Typically with DSL, data is downloaded to your computer at rates up to 1.544 Mbps and you can send data at 128 Kbps. Since a DSL line carries both voice and data, you don't have to install another phone line. You can use your existing line to establish DSL service, provided service is available in your area and you are within the specified distance from the telephone company's central switching office. There are many different DSL pricing options. The faster the connection is, the more expensive the connection costs.

Variations of DSL connection: 

There are many varieties of DSL technology (generally described with the term "xDSL"). 

· SDSL (Symmetric Digital Subscriber Line) —This technology provides the same bandwidth in both directions, upstream and downstream. That means whether you're uploading or downloading information, you have the same high-quality performance. SDSL provides transmission speeds within a T1/E1 range, of up to 1.5 Mbps at a maximum range of 12,000 to 18,000 feet from a central office, over a single-pair copper wire. This option is ideal for small- and medium-sized businesses that have an equal need to download and upload data over the Internet. For a complete list of industry terms, view our glossary. Other varieties of digital subscriber lines include:

· ADSL (Asymmetric Digital Subscriber Line) — This technology reports a downstream speed, but  its upstream speed is a fraction of the downstream. Primarily used in residential applications and many providers do not guarantee its bandwidth levels. 

· RADSL (Rate Adaptive Digital Subscriber Line) —This technology automatically adjusts the access speed based upon the condition of the line.

· IDSL (ISDN Digital Subscriber Line) —This technology is symmetrical, similar to SDSL, but operates at slower speeds and longer distances.

· HDSL (High-Data-Rate Digital Subscriber Line) —This technology is symmetrical, but is mainly deployed for a T-1 line.

· VDSL (Very-High-Rate Digital Subscriber Line) —This is a high-speed technology, but has a very limited range.

(Source: http://www.dsl.net)

Requirement

DSL service requires a special modem and a network card in your computer. Prices for equipment, DSL installation and monthly service vary considerably, so check with your local phone company and Internet service provider. Some companies now provide free installation and equipment when you sign-up for a year of service. 

The lowest connection speed should be fast enough for home users, even ones that download files all the time. It can always be upgraded at a later date so if you want to save money you can get a slower DSL connection now and upgrade if you want (which you probably won't). If DSL is in your area I suggest that you get it over a modem. A note about DSL is that other people using the network do not affect its speed. It is not a "shared connection" so your DSL connection will always be the same speed regardless of other user activities. 

Satellite Access

Satellite connection made the world applicable for the Internet. Most of the ISPs and some bigger organizations use the satellite for their Internet connection and for other purposes. For individual ISPsoffer technologes such as DirecPC, Satdem…
DirecPC requirement 

· Satellite dish

· Computer

· Telephone line

· Modem (or other type of Internet connection to send the request)

Radio modem

Radio modem is popular connection method in the areas where the wired connections not available. Main requirement except of having computers and the modems is, the radio modems should be placed seeing each other. In case of connection quality, there should not be any hurdle between the modems. Also disadvantage of this type of connection is stability depends on the atmosphere condition.

LAN Connection

You may be required to connect to the LAN instead of to a telephone line. A LAN connects computers in a local environment to each other, so that assets and tasks can be more easily shared. For example, with a LAN, without leaving the administrative office your Principal would be able to access documents that students are working on via shared common drive or “server”.  Similarly, your connection to the Internet would be administered through the LAN. 

The most common LAN protocol is the Ethernet. You will need an Ethernet Network Interface Card installed on your computer, so it can communicate to the Ethernet network, and from there out to the Internet. Consult the person at your office who is responsible for managing network about how this setup should be handled. 

Dial up Connection

To connect online your computer must be equipped with a modem, a device that translates the digital signals from your computer into analog signals that travel over a standard phone line. Those are the scratchy sounds you hear from a modem's speaker. Believe it or not, there is actually meaning in all that noise. A modem on the other end of the line understands it and converts the sounds back into digital information.

How modems work

Telephone lines were designed to transmit the human voice, not electronic data from computers. Modems were invented to convert digital computer signals into a form that allows them to travel over phone lines. Those are the scratchy sounds you hear from a modem's speaker. A modem on the other end of the line understands it and converts the sounds back to digital information that the computer understands. By the way, the word modem stands for Modulator/DEModulator. 

Modem speed

Modems come in different speeds and are measured in bps or bits per second. A 28.8 Kbps modem transmits data at speeds up to 28,800 bits per second. A 56 Kbps modem is twice as fast, sending and receiving data at a rate of up to 56,000 bits per second. Most modems today are 56 Kbps.

Why does speed matter? On the Internet, you are constantly exchanging data with other computers. Some of these digital files can be quite large, especially for audio and video clips. As you will soon discover, you want this exchange to happen as quickly as possible. If you are purchasing a modem, buy the fastest one available. A modem's speed is measured in bits per second (bps).

Buying and using a modem used to be relatively easy. Not too long ago, almost all modems transferred data at a rate of 2400 bps (bits per second). Today, modems not only run faster, they are also loaded with features like error control and data compression. In addition, modems also act like traffic cops, monitoring and regulating the flow of information. That way one computer doesn't send information until the receiving computer is ready for it. Each of these features--modulation, error control, and data compression--requires a separate kind of protocol. That's what some of the terms you see like V.32, V.32bis, V.42bis and MNP5 refer to. 

If your computer didn't come with an internal modem, consider buying an external one, because it is much easier to install and operate. For example, when your modem freezes (not an unusual occurrence), you have to turn it off and on again to get it working properly. With an internal modem, that means restarting your computer--a waste of time. With an external modem it's as easy as flipping a switch. 

A 14.4 modem sends data at 14,400 bits per second. A 28.8 modem is twice as fast, sending and receiving data at a rate of up to 28,800 bits per second.  Many things can interfere with the speed of a file transfer. Until the end of 1995, the conventional wisdom was that 28.8 Kbps was about the fastest speed you could squeeze out of a regular copper telephone line. Today, you can buy a modem capable of a data transmission up to 56 Kbps, the v.90 standard. 

The key question for you is knowing what speed modems your Internet service provider (ISP) supports. If your ISP has only 28.8 Kbps modems on its end of the line, you could have the fastest modem in the world, but only be able to connect at 28.8 Kbps. Before you invest in a 56 Kbps modem, make sure your ISP supports them. 

(Source: http://www.learnthenet.com/english/html/04connec.htm)

Modem installation

Modems come in different speeds and can be installed inside your computer (internal), or connected to your computer's serial port (external). These days almost all computers come equipped with an internal modem. But if you need to buy a modem for an older computer, consider purchasing an external one for two reasons. First, they are much easier to install. Second, occasionally your modem will freeze and needs to be reset. If your modem is external you can simply turn it off and on again. If it's internal, the only way to reset it is to turn off your computer and reboot, which can take several minutes. 

To connect an external modem to your computer, you'll need a serial modem cable. Most likely, your computer will have a connector on the back labeled serial, or with the IOIOIO icon. This connector comes in two varieties: 9-pin (male) or 25-pin (female). If you only have one of these ports, it will probably be COM1. If you have two, one will be COM1, and the other will be COM2. After you plug in your modem, you can sign up for Internet service.

Usually your setup program will try and find your modem and its COM port. If it can't, it will ask you which COM port your modem is attached to. If you  don't know, the easiest thing to do is try them all. Even if you only have two serial ports, you may be able to select one of four COM ports.   Also, there are some other devices that use the COM ports.   In some computers, the mouse is plugged into a serial port. This is known as a serial mouse. If you've got a serial mouse plugged into COM1, then just plug the modem into COM2. If you don't have a second COM port, you can purchase a card that goes inside your computer that will give you a second COM port. If this is necessary, you should check with the manufacturer of your computer. 

Your modem will likely have a connector on the back with space for 25 pins. You need to make sure that the serial modem cable you purchase has the right number of pins on either side and is the correct "gender." The best thing to do is to look at the back of your computer and list the various connectors, the number of pins, and the gender. When you go to purchase your modem, find the cable that matches the connector. 

Lastly, you'll need a standard phone cable to connect the modem to your phone line. The standard connector on a telephone cable is called a RJ-11. On the back of your modem, you'll probably have two RJ-11 jacks. One is for connecting the modem to a wall jack, and the other is for connecting the modem to a telephone.

Troubleshooting tips for Dial-up networking

There are a number of things that could go wrong when your modem tries to connect your computer with your Internet Service Provider's host computer. Below are some of the more common problems. Always consult the User's Manual or call your ISP to help you with any problems you may encounter. 

Computer does not recognize modem

Computer does not recognize modem (i.e. the computer and modem are not communicating with each other). You will probably not hear the modem dialing, or, if it's an external modem, you will probably not see activity on the LED panel (the panel with the red lights). 

Check to see that:

1. The modem is connected to the computer and that the cable is not loose. 

2. The modem is plugged in and turned on. 

3. Your modem is connected to the correct port and that the communication software is referencing that port. Most computers have more than one "port" to which the modem may connect in the back of the computer. (The other port is usually for the printer.) On the Macintosh, the choices are Modem Port or Printer Port. On the PC the choices are COM1, COM2, COM3, and so on. Change the port settings on your communication software and try again.

4. You have installed all the software that came with the modem. The computer needs software to talk to the modem. 

Modem does not get a dial tone

You simply won't hear your modem dialing (assuming you have the speaker turned on). Your communications software might give you some indication that your ISP is not being dialed.

Check to see that:

1. The modem is plugged into the wall jack.

2. The phone jack is working. Unplug the modem from the wall jack and plug in a regular telephone. If you don't hear a dial tone, then the jack is not working. 

3. Your communications software settings take into account where you are dialing from. Some phone systems require you to dial "9" before you can get an outside line. If this is the case, check your communications software settings to be sure that all dial "9" options are correctly configured. 

Modem dials number but does not connect

(Assuming you have the speaker turned on, you hear the modem dial but then nothing happens.) This is probably an incorrect setting in your communications software. 

Check with your Internet Service Provider about the correct settings for Terminal Type, PPP, and Error Checking. An incorrect modem initialization string is also another possible culprit. 

Modem connects but nothing appears on screen 

You hear the modem dial but your communications software indicates there is no connection. 

Again, check your communications software settings. An incompatible Terminal Type and Display Mode are two of the possible causes -- ask your Internet Service Provider for the appropriate settings. 
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