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2: What to Buy

As you know from the last chapter, home networks rely on a tangle of equipment and standards with unfriendly names. When you’re standing in the networking aisle of Computer Cathedral trying to purchase the stuff, who’s going to remember whether you need a router, an access point, a four-port switch, or all of the above? 

You are.

Because despite the technogeek terminology, the equipment you need is pretty straightforward. This chapter walks you through the shopping list. 

In addition, because many people set up a home network in order to share an Internet connection, this chapter guides you through choosing networkable Internet equipment. (If you don’t already have an Internet connection at home, the sidebar on page XX gives you tips on choosing an Internet service provider.)

In fact, because sharing an Internet connection is such a burning desire for most home networkers, this chapter starts with a discussion of Internet access and modems. If you already have Internet service that you’re please with, you can skip the ISP section and review the other sections.
What You Will be Buying

Depending on your home network plans, you may be purchasing a number of different services or items.  Sometimes various items will actually be combined into a single item.  In this chapter we give guidance on how to approach each purchase.  
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Our home network is made up of a number of components, which can all be purchased separately.  However the most typical configuration is to purchase one unit which contains an integrated router, switch, and wireless access point.  Even if all of these components come in the same box, it is still useful to understand that you are really buying three separate functions so that you can properly understand all the features of these combination boxes.
This is the rough list of the things (or at least capabilities) that you might purchase:

Internet Service – This may be cable modem, DSL, or fixed wireless.  This chapter covers how to research your choices.

Modem or Customer Premises Equipment – This will generally be a modem which is specified by your ISP – it may be a cable modem, DSL modem, or fixed-wireless customer equipment.  The purpose of the modem is to convert from whatever signal the ISP uses to a data signal for use in your home.  Even if the ISP is providing the modem there are some important questions to ask.

Router – The router takes the data connection from your modem and aggregates your network traffic so that you can connect more than one computer to the Internet.  The router is also your firewall, keeping outsiders from unauthorized connections to your home computers.

Wireless Access Point – The access point acts as a relatively simple bridge between your wired and wireless network.  Increasingly, wireless access points are built-in to the router.

Switch – A switch allows you to connect multiple wired computers to your home network – the switch is what makes the basic connection between computers (file sharing, print sharing, and Internet sharing) while the router’s purpose is specifically to move traffic between your local (in home network) and the Internet.  Most routers come with a built-in switch.

Network Adapter – You will need wired and/or wireless network cards for each of the computers which you would like to connect to your home network.  Thankfully, these are relatively inexpensive and very easy to install in most modern operating systems.

Ethernet Cables – For the wired component of your network, you will need network cables.  Cables come in varying lengths and you can even build your own with a little bit of skill.
The most common configuration which you will purchase is a router, wireless gateway and switch all in one unit.  So now we go off to the electronics store – unlike buying that plasma TV, we really only need to start out with a few hundred dollars.

Buying Internet Service
A home network is a great way to share a printer or let everybody update a single grocery list from any computer in the house. But for many households, the primary reason to set up a network is to share an Internet connection. And the best kind of Internet connection is a really, really fast one--also known as broadband or high-speed service--that doesn’t interfere with your phone calls. 

If you don’t already have a broadband connection you may be wondering why you’d want to share. Since your Internet connection is so slow over the modem, why would you want anyone else using it, slowing you down even more?  However with a high speed connection, there is plenty to share and you will almost never notice the other users unless they are doing a very large upload or download and even then it will still be faster than a modem connection.  
Broadband service typically comes in two flavors, cable or DSL. Cable runs over the same wires used for cable TV lines but requires a special modem. DSL stands for digital subscriber line and runs over phone lines; it also requires a special modem.   
Cable TV companies, phone companies, and Internet companies (like America Online and Earthlink) sell these services and are known as Internet service providers, or ISPs. ISPs can also provide you with an email address and space for a personal Web site.

Cable and DSL are both great ways to get high-speed Internet access at home. But you can attach a home network to nearly any kind of Internet connection, including a dial-up modem, fixed wireless or satellite service. Appendix XX (page XX) explains how to hook up your network with other kinds of Internet access.
Choosing an Internet Service Provider

Look into ISPs the way you would look into banks or cellphone companies. Ask friends for recommendations; check company Web sites to see if the sales information is clear and whether they have useful troubleshooting pages. Give the contending ISPs a call and see if they can answer your questions.

Nearly all ISPs provide e-mail accounts and space for personal Web pages. Here are some other important features to ask about:

· Do routers work with your service? You need a router to create a network, so if the answer is “no,” this is not the ISP for you.  A router can be made to work with most services even if the ISP does not “officially” support them.   Some ISP’s sell a router for their service – this is a more expensive but may be worth it in terms of their technical support.  Some ISP’s may “unofficially” support a router as long as you are not too much of a “problem customer”. (See sidebar)

· Speed. Most services provide a faster download speed (the rate at which you can grab files from the Internet) than upload speed (the rate at which you can send files over the Internet). For basic Web surfing, the lowest speed (usually 384 kilobits per second for downloads, and 128 kilobits per second for uploads) is sufficient. However, if you intend to watch live video, you need a download speed of at least 768 kilobits per second. And if you intend to run a small Web server, do video conferencing, or send large attachments via email, look for an upload speed of at least 300 kilobits per second.

· Dial-up access. If you are on the road or if your broadband connection conks out, it’s handy to be able to use a plain old phone-line modem to dial into your account. Not all ISPs include dial-up access with broadband accounts, so be sure to ask.

Before you place your order for your ISP, be sure to read through the Modem and Router sections in this chapter carefully.  Ultimately, each of these choices may also have an impact on which ISP you choose (assuming that you have a choice).
Question from Chuck: Perhaps this cable vs DSL discussion got too long to represent in a pop-up – I answered the questions from Sarah, but it has grown a bit the way it is – what should we do formatting wise?

Frequently Asked Question

Cable vs. DSL

Coke or Pepsi? Macintosh or PC? Cable or DSL service? It’s a classic debate, and there’s no clear answer (Mac fans can stop looking shocked at any time). The two technologies deliver similar results--satisfying fast Internet access--so it’s far more important to choose an ISP based on the connection speed, quality of technical support, and compatibility with home networks (a few ISPs prohibit routers). 

Still, if you’re interested in some of the technical differences between the two services, here’s the story: DSL uses a high frequency signal (kind of like FM radio) on your telephone wires – since telephone wires are not well-shielded, if the wires are too long, the DSL signal eventually leaks out and is not strong enough once it gets to your home.  When you look at DSL service options, you will often find a table showing the speed of your connection versus the distance between your home and the phone company central office (the place that those wires in your house go back to).   The general rule of thumb is that you cannot get any service if your wires are longer than 18000 feet or about three miles.  As with many things, it is more complicated, but the good news is that the phone company has a database which already “knows” if your phone line is capable of handling DSL.   When you use an online site to order DSL, it automatically checks to make sure that your wires are adequate.  You can do a quick check of whether or not your home can have DSL by going through the ordering process for DSL and then stopping before you actually place the order.

Cable Television uses cable which is heavily shielded and designed especially to carry high frequency information (All 500 “must-see” channels). However, the problem with Cable Television is “noise” – you see noise as snow on TV or one channel that seems to have images from several channels.  Unlike phone cabling, your cable wiring does not go all the way back to the cable TV company.  Since we are all watching ESPN on channel 33, we can share the signals on the Cable.  The cable for 10-20 houses is connected together and then a single cable is run back to a point where a number of neighborhoods are connected together, and these cables.  These “super-neighborhoods” are then combined together and eventually it gets back to the cable company where they might connect several hundred cables to serve 10,000 users. The approach of combining and sharing signals is a pretty neat way to connect 10,000 homes without running several miles of wire to every house.  However, the problem is that for every connection there is the opportunity for increased noise.  To fight the noise, the cable company has a lot of people with trucks who drive around finding and eliminating sources of noise, keeping your signal as clean as possible (music swells – “Can you hear the lack of noise now?”).  The reason for obsessing with noise is that cable modems need a very clean signal to operate.   If your cable company supports cable modems, it means that they have gone through and probably replaced every single component in their network (at these combining points) and maintin a very clean signal.   If they do not provide cable modems, it means that they probably have old creaky equipment that they have not yet upgraded.
In summary, the challenge for DSL is that the good data signals “leak out” if wires get too long, and the challenge for cable modems is that the “bad noise” leaks in if there are too many connections or old connection equipment. {Note from Chuck to Rich ( – I am ignoring the 2-way issue in cable, and simplifying it by lumping it into “connections and “good equipment” – to discuss the difference between one way cable (not capable of data, and two way cable (capable of data) would take at least a page and a half – it is in the original book (Version 1.0)}
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Up to Speed

High Speed Access from America Online 

America Online (AOL) is the most popular dial-up Internet service provider in the nation. If you have a dial-up AOL account and you want to upgrade your service to broadband, you probably have two options, depending on where you live:

· Select a DSL package from AOL. Such packages include both high-speed access and your AOL account (or accounts) for a single fee, but they require all networked computers to use AOL’s software—which is not possible on computers running operating systems other than Windows or Macintosh. This setup is a good option if you’re heavily into AOL.

· Get high-speed access from another provider, and maintain your AOL account. AOL calls this configuration “bring your own access,” and the company charges about $15 a month to keep your AOL account live. This arrangement is usually more costly, but it’s a good compromise if you want to keep your AOL account going but you don’t want to be beholden to the company’s system.

There’s really no good reason to choose AOL as your broadband provider if you’re not already a customer. If you want to be able to connect a wide variety of computers (perhaps your laptop computer from work) to your network you should not choose AOL as your broadband service provider. The only scenario where AOL broadband is a good idea is when every member of the household uses AOL heavily (and would like to do so at the same time) and you are willing to install AOL software and create an AOL account for every computer connected to your network.
Selecting a Modem
You may or may not have a choice when it comes to the modem – because the modem converts from the ISP’s data signal to a “real” data signal in your home, the modem simply must work with the ISP.  In a large number of cases, this means that the ISP provides the modem.  For satellite or fixed wireless the ISP almost always provides and installs the modem.  For DSL you can independently purchase your own modem in some instances.   Because of a standard called DOCSIS, cable modems can often be purchased at your electronics store.   
Sidebar:

A modem is just a fancy word for a device which data from one form of transmission.  A phone modem converts data to sound, a cable modem converts data to a television signal, and a DSL modem converts data to high frequency “sound” that you cannot hear.  {Chuck asks – can we have a figure in a sidebar? I would like a figure here}
Even if you won’t be buying a modem, you usually have to make some choices regarding your modem.  Given that the purpose of the modem is to make the connection between the ISP and the router, a good modem is one that works with both.  First we will look at the connection between your ISP and the modem.

Leasing a Modem from the ISP

Most broadband ISPs will lease you a broadband modem (typically a cable or DSL modem) for a nominal fee, typically about $5.00 per month.  Generally, leasing is the best choice. When you lease your modem, it’s their job to make it work in your home. Some modems work better than others, and it is nearly impossible to know which ones work better in your neighborhood unless you are the technician who diagnoses service outages all day long.  

By making the modem the responsibility of the ISP, when the little green "up" light goes out, it is completely their problem to solve.  The last thing that you want is for a technician to declare that your modem is bad when they cannot figure out the real problem.  You may want to have your provider lease you their modem until installation is done and your home network is sharing the broadband link.  At a later date, when you’re ready to take the plunge, you can buy a broadband modem and swap it into use in your home.  If you’ll follow this approach, you’ll know that any problem probably lies in the new cable modem, not your broadband service.


Buying a Modem from  the ISP
Many financial wizards will compare a one-time expense of $100 with an ongoing expense of $5 and see how spending $100 will have pretty quick payback.  
Unfortunately, unless the ISP is willing to “buy back” the modem if “things change”, this is a bad idea.  Your ISP may make a change which may make your modem obsolete.  While you can be sure that the change makes things better for everyone – you now have a $100 paperweight.  Also after a few months, you may decide that your initial service was not what you wanted.  It may lack in reliability, performance, or a lower-price alternative becomes available.  If you change ISPs chances are good that you cannot bring your modem to the new service.

By leasing the modem, you maintain your flexibility.  If there is a change, the ISP just takes their modem back.  After a year or so of leasing you may decide that this is your long-term solution and purchase the modem that is already installed in your home and working solidly to save the $5.00/month.
Buying a Modem at the Electronics Store
The most common situation for purchasing a modem is cable modem systems which support the DOCSIS standard.    Some DSL systems may allow you to purchase your own modem.  But in any case, if the ISP does not provide the modem, they will give you very precise instructions as to which modem to buy and how to install the modem.  Make sure to check which version of DOCSIS your ISP and modem supports.  The best situation is when the ISP gives you precise brands and model numbers to choose from.  
Often the electronics store in your neighborhood will be a good source of information about the purchased modems.  Given that they sell them into your neighborhood, they probably have heard all the horror-stories (if there are horror stories).
When you are purchasing your modem, you may have an option to purchase a combination unit which includes a high-speed modem, router, switch, and wireless access point.  This is a very convenient package and at some point in the future it may be the right thing to do, but for the short term you should always buy a separate modem.  You should only purchase a combination unit if one of the following is true:

· You can afford to throw the whole thing away if one part breaks (not too likely)

· You can afford to throw the whole thing away if one part becomes obsolete (pretty likely with a high-speed modem)

If neither of these bother you (i.e. money is not your biggest concern), then purchase the combination unit – it has some advantages – for example you don’t have to worry about the connection between the modem and the router – which is described in this next section.
Making sure the Modem Works with the Router
Once you have determined which modems will work with your ISP, the other issue is making sure that it connects to your router – generally (assuming that you know the router works with the ISP – earlier in this chapter), the only remaining issue is the physical connection between the modem and the router.  The simple recommendation is to make sure that your modem supports an Ethernet connection.  Some modems have an Ethernet connection, USB connection, or both connections.


A USB connection look like this: 

Figure 

An Ethernet connection look like this: 

Figure

USB modems let you connect only a single computer to the modem, which makes them useless for networks. If you already own a USB-only modem, you must exchange it. If you’re ordering broadband service for the first time, be sure your ISP-provided modem supports Ethernet or that the modem that you purchase supports Ethernet.





The Router

The router connects your home network to the Internet.  It is the “heart” of your home network.  If you are not going to connect to the Internet then all you will need for your home network is a switch because the switch is what connects all of the computers within your home together.  As explained in the previously, a router can—and often does--include a wireless access point (to build the wireless part of your network) and a switch (to build the wired part of your network). To allow your network to grow over time, buy a router with those features built in.  Don’t worry if your combination router only has four ports and you have more than four computers – you can extend your wired network with additional switches.
Good news: most home routers are pretty good products. For the lowest hassle factor, select a mainstream brand like LinkSys, DLink, SMC, or NetGear.  The choice of router, very much depends on your ISP (an earlier section in this chapter discusses how to communicate with your ISP regarding the router).   The biggest issue is how your router will communicate with the modem and establish your identity with the ISP and retrieve the proper Internet Address (IP Address) for the router. There are two broad categories which will happen for most  high speed Internet providers:
· You can purchase pretty much any router.   Thankfully this is the most common case.  The two most common techniques for a router to establish communication are called PPPoE (Point-to-Point Protocol over Ethernet) and DHCP (Dynamic Host Control Protocol).  If the ISP and modem support a standard version of either of these protocols, then any modem will work because they all have both protocols built in.  The biggest danger you might find is that if your modem is a few years old, it might not support the latest variants of the protocols.
· A limited set of routers will work with your ISP. You should do the research described above in trying to determine from your ISP if this is the case.  You might also look at the support materials online for a particular router to see if they describe any services which do not work with their router.  You may even have to call technical support to ask.  There is a good chance that the technical support people at a router company will know if there is one or two ISP’s which their routers have problems with.  They probably won’t guarantee that it will work with the XYZ ISP, but if they have constant technical support callas about a particular brand that you are considering, they usually will tell you about it.
· The best news is that there are two trends which make things even better over time.  First the router companies have a great motivation to have their hardware work with every possible ISP – so they invest time and effort testing all possible combinations and fixing problems before you even buy the product.  Second, the ISPs over time are moving to the point where they support the standard DHCP or PPPoE protocols for establishing the router’s address on the Internet.  
What is a Protocol?

· A protocol is simply a set of rules which determine the right way for two devices to communicate.  In the Router to Modem communication, when the router is powered up, it really cannot function until it knows its address on the Internet.  Only the ISP knows the address so the router must somehow get the address from the ISP.  The router must be told (by you) the “right way” to ask the modem for the address so you can configure the router to ask the modem the right way.  If your router asks the wrong way, the modem will simply ignore the router and your connection will not happen.  When it works it happens in the blink of an eye – when it does not work the router is pretty much a funny-looking paperweight.

· The ISPs originally were trying to lock you in to keep you from switching services by inventing their own way of doing things, but most have realized that this (a) did not lock you in and (b) usually made people so upset that they would change services.  Between these two trends, it usually just works out in the end for your benefit.  Life is good.  Sometimes.
· Tip: Call technical support and ask your ISP if there’s a place on its Web site where you can get help setting up your router.  This might be a good conversation starter for you to ask them some other questions – don’t be shy about calling them if you are not a customer – you are more valuable than a customer – you are a prospective customer.

One additional approach if you already have Internet Service is to borrow someone else’s router.  Often technophiles will upgrade their router for a new feature (i.e. to get built-in wireless) and have an old router laying around gathering dust.  You can simply borrow their old router and see if you can make it work with your ISP.  If the “old router” works then most likely any new router will also work.  If they are a “really good friend” you might borrow the router that they use every day to perform the test.  Just make sure to get a hard-copy print out of all of settings on the router configuration pages before you change the configuration.
Running an “Unsupported Router”

You may get to the point where you really like your ISP choice but they won’t officially support your router.  What that really means is that you cannot call technical support and complain about not being able to surf the net from the den and have them diagnose your wireless configuration, router configuration, and network drivers on your PC.  The technical support people would go nuts if they had to be experts in every single piece of hardware that you might have in your home (of course if they bought this book and read it they COULD answer those questions… you get the picture).

However, ISP technical support IS responsible for insuring that their service works to the modem.  And as long as you know how to debug and diagnose the local network and router problems to isolate the problem to the ISP connection, they will often work with you.

Some companies are starting to “semi-officially” support routers that your purchase.  At the writing of the book AT&T cable and Linksys were cooperating so that you could get some support on Linksys routers.

.this means that if you call with a problem and appear to be technically competent they will give you some help.  The best way to insure competence is to buy this book, and read it, and understand how your network works.
Once you have determined which routers you can use with your ISP, then you can begin to compare them on features.  Many routers have additional features which makes them more attractive:
· Built in Wireless – This is a very good feature – it adds about $50 to the cost of the router (most of this is the wireless adapter), but is very nice because the entire configuration for your home network is in one place.
· Built in switch – Even if you will be using the router with wireless, it is nice to have a few wired ports on the router to connect test systems or servers.   Because the cost to include a switch is so low, it is almost impossible to purchase a router which does not have a built-in switch.
· Support for a dial-in modem – While we will not cover this option extensively in the book some routers have a serial port which allows them to connect to an external modem.  The router will automatically dial the modem and connect to your ISP, allowing the house to share a single Internet connection.  There are a lot of limintations to this approach (don’t forget that most phone companies charge “per-call”), but it can be made to work.  Another possible use for this feature is if your broadband is often down for extended periods of time, you can use the analog modem as a backup. 
· Support for a network printer – This has nothing to do with connecting to the Internet, but is often found on routers.  It allows you to connect a printer to the router unit.  The printer is shared on the network without needing to be connected to a powered up computer.  The primary value for this feature is to save energy.   By connecting your shared printer to the router you don’t have to keep a PC running all the time so you can print from other PC’s.  The value of this to you will depend on the location of the router and the location of the printer.  You can also buy special adapters which just connect printers to the network without using the router.
Overall the goal of your router purchase is to make sure that it will work with your ISP and it has the features which you need.
Purchasing a Switch

In most cases you will not be purchasing a separate switch because your router will have a 4-port or larger switch built in.  However you may end up purchasing one or more additional switches to extend the wired portion of your network.  You may also need a switch if your router is installed in one location (i.e. the basement) and you have some other location (say the home office) where you want to connect a number of computers using a wired connection.
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You can extend your home network and add additional wired connections throughout your home by purchasing additional switches beyond the connections which are already present on your router.
A switch simply has a number of Ethernet ports allowing you to connect a number of computers or other network devices together to form a network.  When files or printers are shared between computers, the data simply goes through the switch(es) without involving the routers.  

The switches operate at a much faster speed than the modem or Internet connection so you can quickly move large files across your local network relative to the time it would take to move data across the Internet.  Your local network is so fast that accessing a file on a remote computer is not much slower than accessing a file on your own computer.
What is a Hub?

You maybe at the store and see a box labeled “hub” which looks just like a “switch” box – as you read the box they sound almost the same.  But the hub usually costs a little less.

A hub and a switch perform the same function – they both allow a number of computers to be connected together.  In terms of the difference, the short answer is that a switch is faster, more intelligent, more flexible, and slightly more expensive.  A hub literally connects all of the computers together without really looking at the data which is being moved between the computers.  On a hub, when one computer sends data it is sent to all of the other computers – the data is received but ignored by all but the proper destination computer.   The switch is more intelligent – it actually looks at the data as it is transferred between computers and learns which computers are connected to which ports on the switch.  Once it knows where each computer is connected, it only sends data out the appropriate ports.  Because of this a switch has an advantage over a hub both in security (i.e. one computer cannot snoop other computer’s traffic) and in performance (each computer only receives the data which is destined for that computer).
When purchasing a switch, you should consider the following issues:
Which speeds are supported?  Ethernet can operate at 10Mb, 100Mb, or 1000Mb per second.  Many switches allow you to mix equipment with different speeds.  

How many ports does the switch have?  Usually switches range from four to 24 ports.  The four or eight port switches are usually priced at consumer levels while there is a premium for the larger swithes.
[Note from Chuck: make sure to talk about the uplink port some where in the book – probably not here]
Choosing Wireless Technology
Chances are good that the wireless access point will be built into your combination router system.  This simplifies the interaction between the router and the access point.    For a built-in access point, the only important choice is which wireless technology (802.11a, 802.11b, or 802.11g) you should use.




Frequently Asked Question

Which Wireless Technology to Buy?

Chapter 1 explained the differences between the three primary types of wireless technology, known as 802.11a, 802.11b, and 802.11g (page XX).

802.11a is not a good choice because it’s incompatible with 802.11g or 802.11b, the most common type of wireless technology. If your workplace has provided you with a laptop that uses 802.11b, and you set up an 802.11a network at home, you’re not going to be doing a whole lotta networking from the sofa.  

Instead, go with 802.11g, which is compatible with 802.11b, and can also run a lot faster. While 802.11g equipment costs slightly more than 802.11b stuff, 802.11g will simply replace 802.11b over time. And if you are starting fresh you might as well have the technology that will last longest.

There are a number of scenarios where you will need to purchase a separate wireless access point.  Your ISP may have provided the router which does not have built-in wireless.  You may already own a modem and router which does not support wireless.  Or perhaps you are trying to cover a larger area and want a second wireless access point down at the barn or in the third floor library.

The important thing to note is that a wireless access point is not a router.  You want one router for the house – it does a number of complex things and requires proper configuration.   A router is a very “smart” piece of equipment.  What you really want in a wireless access point is a “dumb” piece of equipment so do don’t end up with wars between your access point and router (you can see why we like the built-in access points).

How to Know if the Wireless War has Started

The most common problem when your access point and router have started to fight over your network is when you have a some things work and others do not work on a wireless computer while everything works on your wired computers.  Often wireless computers cannot share files and printers while wired computers can.  A good test is to connect the same computer first to wired and then wireless to isolate the problem.  If wireless computers which have a strong signal seem to have more problems, this may that both the access point and router are doing some “helpful” translating on your network traffic.  The more complex network protocols do not react well to being “translated” more than once.
You may not actually find a separate wireless access point at your local electronics retailer because (for now) most people simply purchase one built into their router which is sufficient for their needs.

However if you have a large home, thick walls, too many stories, you may quickly find the need for an additional access point.  They can be easily purchased online.  A good example (as of the writing of the book) is the LinkSys WAP11 unit.  The best way to tell whether a particular unit is a wireless access point and not a router with wireless built in, is to look for configuration options that speak of DHCP, DSL, or PPPoE.  If the unit talks about any of these topics then it is a router not a stand-alone access point.
We will discuss the installation and configuration of a separate wireless access point in Chapter 4.
Ethernet 
Network Cards

Most computers which are relatively new will already have a built-in Ethernet port.  For older computers without an Ethernet port, you will need to purchase a network adapter.  The good news is that these are inexpensive and work very well.  In addition, the cheapest cards ($7) perform just as well as the more expensive cards ($50).
Most cards will support both 10Mb/sec and 100Mb/sec.  Increasingly, cards will also support 1000Mb/sec (called Gigabyte-Ethernet).  These multi-speed cards will negotiate with the switch when they are plugged in to determine the proper speed which and adjust appropriately.  Many cards and switches will have an indicator light which will tell you which speed the card and switch ultimately decided on.
You do not need to be a speed freak about your cards.  The slowest Ethernet cards (10Mb/sec) are fast enough for nearly all applications that you will encounter for the foreseeable future.  If you are moving large amounts of data (say 10GB or more) regularly between computers in your home (A good example is video editing projects) then you definitely will benefit From 100Mb/second cards and switches.   Given that 100Mb/sec is faster than most disk drives can be read or written, going to 1000Mb/sec generally has little additional benefit and significantly increases the cost of the switch.
Wireless Adapters

Some of your computers may be connected via wireless and you will need to purchase wireless adapters for those computers.  The most important decision in a wireless adapter is to make sure to choose the right wireless technology (802.11a, 802.11b, or 802.11g).  For any computers which will stay in your home, you should match the protocol that you chose for your base station.   In the case of a portable computer where you travel a lot or use wireless hotspots, an 802.11b card may be a good choice to insure that it can work as many places as possible.
Many of the new portable computers come with built-in wireless. The Intel Centrino brand is an indication that there is a built in wireless adapter.  For those computer with existing built-in adapters you do noit have to purchase an additional adapter.
There are actually three separate options for wireless adapters {Note from Chuck – need three pictures}.
· PC Cards for portable computers – are relatively inexpensive ($50) and work quite well – most cards already have drivers built in to XP and the Airport card installs seamlessly into Macintosh computers.  The best advice is to buy one of the “name-brands” because they will already have drivers in XP.
· Network adapters which are connected using USB - This is a good option when connecting a desktop computer because it gives you more flexibility as to where the antenna is located.  Chances are good that USB adapters will not have built-in drivers in XP, so you will need to install the vendor provided drivers and follow their directions.
· PCI Cards which install into desktop computers – this is really not the best choice if USB can be used.  For older desktop computers without USB ports this is the only option.  Given that the antenna is under the desk and very close to the metal case of the computer you may need to be closer to your access point than the other options.
A portable computer can make use of a USB adapter, but they are generally too bulky to move from place to place – they really reduce the cool factor when you are sitting at the local coffee-shop with a bunch of cables hanging off your table.
Network Cables
You shoulod probably buy at least three Ethernet cables even if your primary connection will be wireless.  You will need a cable to (1) connect between the modem and the router, (2) connect a computer to the router for initial testing and configuration, and (3) a spare in case someone comes by and wants to hook up and surf at a birthday party or something.
Network cables come in varying lengths and with various performance ratings.  The good news is that once a newer and faster cable spec comes out, it almost becomes impossible to get anything other than the fastest cable.  The two most common ratings for Ethernet cables are:

Category-5 (usually called Cat-5) and Category-5e (usually called Cat-5-e).   Cat-5 supports speeds up to 100Mb/sec and Category-5e supports up to 1000Mb/second.   Either will be adequate for most of your needs.
Summary

Now it is time to go out and shop.  The most complex issues are the ISP/modem/router choice because they all have to work together.  Make sure to take your time and do the research before you make your purchase.  The next most complex issue if which wireless protocol to choose 802.11g or 802.11b are the best choices.
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