So you want to build your own PC…
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The process of building a computer may seem difficult to some, but it can be a very rewarding experience and is an excellent opportunity to learn what goes on inside your desktop computer. This is not to mention that is a good way to get a high performance machine, at a much better price than purchasing a package deal from one of the major personal computer companies that you see advertised in your local media.


This would have helped me before I set out to build my first computer, but I couldn't find anything like this so I decided to write it in hopes that it may help someone else who may be going through the process I went though. This guide will not instruct you on the physical process of putting your system together as there are many guides commonly found on the internet for this purpose. Instruction manuals provided by the manufacturers of the components are also quite handy in the physical assembly portion of building a computer. Both of these are readily available on the internet, and often times ship with the various components. 


· THE DECISION TO BUILD 
While the process of building your own machine is rewarding, it is also more difficult. This is not because it's hard to do, but because buying a computer from one of the mainstream vendors is so easy. 
For example, some of the pros of buying from a vendor are as such:

1. You can get technical service for your machine. 
2. You only have to make one purchase, versus buying each component. 
3. Set up requires very little configuration out of the box. 
However, If you don't mind shopping for your components individually, a little application of elbow grease, and you enjoy learning, then building your own computer is definitely a great option, and a bit of fun as well. Another benefit of building a computer is that by buying certain components, you can ensure that your computer is easy to upgrade in the future, where as if you buy a pre-built machine, many of the components they use are integrated or proprietary and can not be upgraded as easily.


· WHAT TO BUILD
Deciding what to build all comes into asking yourself some questions. What do you need your computer to do? Are you a gamer? Do you like editing graphics, and movies? Perhaps you just like browsing the internet and sending emails. Or maybe you are building this computer for someone else who won't be needing high-end graphic performance. This question needs to be answered before you begin the building process. 
I was in a local computer shop once, I heard a guy talking to the clerk and he said "Of course I want the fastest processor." The clerk was more than happy to sell him the top of the line product, but after listening to his conversation, I learned that the guy only needed a basic machine and a few lessons on how to use it. He was confusing “The Best Computer” with “The Best Computer for His Needs”. This is not an uncommon mistake. If one of the reasons you decide to build your own machine is to save some money, then make sure you are not building a machine that would greatly exceed your performance needs. While it may be nice to have the option of getting into games and higher performance applications later, you don't need to buy something that is in absolute excess of your needs (and possibly your budget) now. 


· COMPONENT SHOPPING
Once the decision to build has been made, you can start buying parts immediately. Now don't just hop online and start ordering, because components need to be able to work together. If you buy a mini ATX case and a full size mother board you will be very upset when it doesn't fit. If you buy an Intel processor and an AMD designed mother board, your processor won't work with your motherboard, so do your research. I will go into more detail about all components, but don't take any one persons word when deciding what to buy. 
Tackle each component as a separate buying experience, but keep in mind that the purchases you make may limit your decisions in the future. If you find a fantastic deal on a motherboard that supports an Intel processor, you will not be able to run it with an AMD processor. Creating a rough outline of the system you want to build is often a good idea before you start purchasing parts.
When shopping for components, some people have their favorite computer store that they go to in their home town. Remember though, that sometimes stores charge for convenience. That store has to pay for itself somehow. That store has to pay for the clerks, the lights, and everything else that a store provides. The computer store does serve a purpose, when it's late in the day and you need some wires, or some screws and you don't want to shop around for a two dollar component. The convenience is worth the price then, but if you are buying a fifty dollar component, and the store is charging you eighty, do the math, wait the shipping time, and you will save some money.

There are many online price shopping sites that let you pick the item you are looking for, and then get price quotes for hundreds of vendors. A favorite of mine is pricewatch.com. All of their items are categorized by type of equipment, and are sorted by price. Be cautious when ordering from vendors however. As with anything online not everyone is honest. Also, doing some light research on the vendors (Do they have an eBay Account/Store? Has someone else written a critique of their service? Etc.) can pay off. Great deals can be had quite simply this way.

When you are directed from a price shopping site to an actual vendor site, there is usually a form style order sheet that lets you add components that you can use with the component you are purchasing. For example, if you are ordering a motherboard, there may be a drop down arrow that will let you select a memory (RAM) package so you can buy it at the same time. These options are convenient, but remember that you will want to price shop your items so you can ensure you are getting the best price. If they certify that the accessory products are compatible, you can then take the part (or model) number and go back to PriceWatch.com with it and find a cheaper deal. Also keep in mind that a $4 dollar EIDE cable will not be $4 with shipping, so that combo RAM + motherboard offer may be cheaper in the overall picture as many sellers will try to stick the customer on shipping. Always remember, you (The Customer) pays for convenience. 
If you are ordering a floppy drive, and they are offering to sell you a cable for a few bucks, that is one thing. However, the temptation to go ahead and order all of your components will be there when they make the purchasing process so easy, so don't be fooled by the simplicity. This does not mean that you can not order in this fashion, just be sure you are buying good parts (at a good price) and parts that you want, instead of buying convenience.


--- NOISE
While you may have enjoyed the soft pleasant hum of your computer in the past, keep in mind that many of the systems today have processors that can generate quite a bit of heat, and in turn, require a substantial heat sink to dissipate this heat. These heat sinks can be quite noisy so let the buyer beware. Adding a few extra fans, a hard drive and a CD-ROM drive can quickly generate quite a racket in your office or work space. 

When purchasing items that tout themselves at quiet, keep in mind that non-quiet can be quite loud depending on what you use in your case. A few extra dollars on your fans and heat sink can really soften your overall noise level of your machine, so consider this when buying your case, your fans, your power supply, and making your other purchases.


· RESEARCH -
--- The Internet:
The importance of researching your components can not be stressed enough. Once the basic outline of your system has been set up, you will be able to refine your searches for components, and begin to seriously dig into the pros and cons of the various components. Internet search engines such as Google.com can be an excellent source of information, so use them as much as possible. For example if you are considering an AMD 3200 processor with an ABIT board, do a search for "AMD 3200" "ABIT" and you should find links to articles and the like regarding these components being used with each other and their potential bottlenecks and/or problems.  

--- Friends:
If you are lucky enough to have friends that have gone through the process of building a computer before, utilize their experience. Let them know that you don't want to build the same system they built, but ask them some of the troubles they ran into, and for any vague information that they can offer. The reason I say this is because if you needed to build a system, and wanted a "recipe" for what to build you could find that easily. The customization however, comes from you picking what you want to use and making it work. You may run into some unforeseen problems, but that is where much of your learning comes from. 

--- Forums:
While these can be accessed on the internet they need to be referenced separately since they are so valuable for finding enthusiasts and people that have gone through the processes and problems that may come up while doing a new build. There are hundreds of forums out there so get familiar with them and become a member of some if you would like. Many of the hardware manufacturers have their own message boards where you can ask questions and other users will be able to assist you. Often times, you may ask a question and have it answered in minutes, by someone who has had the same question in the past. Joining an online community can be very rewarding and I highly suggest you do it.


· OEM / GENERIC PARTS 
When browsing the many internet shopping outlets, you are sure to come across some terms and prices that will make you question whether or not a deal is too good to be true. Many manufacturers offer bulk items to computer builders, so they can build machines with their parts. For example, if a hard drive manufacturer has a drive that is very popular in the retail market, the manufacturer will sell it at a retail store, with a pretty box, and a price tag of 100 dollars. When they approach the computer builder, they may sell them the same item but sell them hundreds of that item at a price that is half of what you would pay for the retail package. These parts are usually referred to as “OEM parts” and can be sold to you at a price much cheaper than the retail price. They will usually ship in an anti-static bag, with no retail packaging, and often times have no manual with them. This is not often a problem, but a point worth making. 

Generic parts (not to be confused with OEM parts) have no manufacturer label behind them. They are usually mass produced, and will ship in a similar package as the OEM parts. They will usually carry no warranty other than the one provided by the vendor that is selling the part to you. Generic parts do not normally undergo the same manufacturing and testing processes as retail or OEM parts. Many enthusiasts do not like to use generic parts because of the unpredictability of their performance. Again, this is not to say generic is not for you. If you are not looking to build a rocket of a computer, and you can get by with generic, you can sometimes get good parts at a good price this way. Use your discretion, and see if others have had problems with the generic parts from the company you may be purchasing from, and you should be fine.


· INDIVIDUAL COMPONENTS
When deciding on individual components, keep in mind that you get what you pay for is about 75% true. While you may have read that some people have had no problems with generic parts (or a lower quality item,) that does not mean you won't. It also does not mean that you will, but your chance of getting a bum part increases, when going generic or getting a lower quality item. 

Some will argue which components should be decided on first when deciding what to put into your computer, but since I am writing this, I will discuss my decision process, since I am writing this. 

The components I will discuss briefly here, and the order I usually decide on them, will be:
1. CPU 
2. Motherboard
3. Fans / Heat sink
4. Case
5. Memory (RAM) 
6. Hard Disk
7. Video Card
8. Power Supply
9. PCI Cards
10. Optical Drives 
11. Floppy Drive
12. Miscellaneous


#1 CPU:
The CPU is the heart of your computer. It is the location of most of the processing of your computer's tasks, and often when people are talking about how fast their computer is, the first number they reference is the speed (or clock) of their processor. While the processor speed is important, there are potential bottlenecks (RAM Speeds, Bus (PCI/AGP/EIDE/SATA/Etc.) Speeds, Video Card, Etc.) that can limit a system regardless of the processor speed. Keep this in mind when buying your processor and your motherboard. The speed at which your processor communicates to the motherboard (CPU Bus speed) can potentially limit the speed of your machine, so having a processor above a certain speed may not make a difference if your bus speed is low. Research the front side bus speed (FSB) in conjunction with your motherboard, to ensure that the board and the processor will support each other's communication speed.

The two front runners on the CPU scene are Intel and AMD. You will find that many of the mainstream PC vendors offer the majority of their computers with Intel processors. This is not to say that AMD is not the choice for you. Many enthusiasts build AMD machines because of the processing power they get for the money. Both manufacturers offer excellent chips and both should be researched well before purchase. You will find that the processor chip decision may be easier if you decide on a motherboard first. Most of the motherboard manufacturers offer boards that work with AMD processors, and boards that work with Intel processors. 

There are other processors manufacturers so if you are interested, research them as well and see what other people have done with them. The popularity of AMD and Intel, however, will make it easier to get information about their respective processors and there will be many more articles on them. If you decide to go with a vendor other than AMD or Intel, your work and research may need to be a little more extensive.

#2  MOTHERBOARD:
There are many manufacturers of motherboards (also known as mainboards). The decision of what motherboard to go with can be quite a large decision, since it will most likely limit your processor decision to either AMD or Intel. Some of the things you will want to research when deciding on a motherboard are its maximum processor speed support, the maximum amount of RAM it supports, the number of PCI slots, whether or not Sound, video, and networking (or a modem) are built-in or would be added on, the amount of USB ports it comes with, and what type of processor it supports in regards to its pin structure. 
NOTE: The pin structure (or socket type) is the number of and placement of pins on a processor. This number/socket type needs to match the structure of the CPU socket on the motherboard. Not all AMD/Intel CPU’s work with all AMD/Intel supported motherboards.

Some of the on line vendors offer deals on motherboard / processor combos. This is sometimes a good way to get two parts at a reasonable price. Some of the vendors that sell you your board will also offer you assistance when ordering other components, but your best source of information is to go to the board manufacturer's site, and see what support it offers for the memory and the processor.

#3 FANS / HEAT SINK:
Your heat sink is a funny looking little radiator that sits upon your CPU and usually has a fan attached to it to help dissipate the heat that is generated by your processor. With the growing number of circuits being jammed onto chips every year, the heat generated by the processor can get so hot that it can melt the socket that the chip plugs into. That is why the heat sink is a very important component to research when building your system. This does not mean that you should go out and buy the biggest heat sink with the biggest fan you can find. Remember, quiet is nice. If it means spending a few extra dollars to ensure a quiet machine, consider it. If it means spending a few extra dollars to ensure the life of your processor and your motherboard, it is totally worth it.

Some heat sinks come with temperature controlled fan mechanisms that let the fan speed up when the system is performing many actions (performing at load) and slow down when the computer is doing nothing (idle). Many heat sink and fan manufacturers offer this function, and there are even some companies that offer fan controllers that can control all of the fans in your computer in this fashion. Some even have digital displays that give you a readout of your systems temperatures.

Your case will most likely come with a few extra sockets for additional fans to be added to your system. There is usually at least one in the back, between your power supply and your PCI/AGP slots. Throwing a bunch of 3 dollar fans in your system may get the air flowing, but again, may make a heck of a racket. The extra money to get a quiet computer will be worth it in the long run.

#4 CASE:
The vast majority of the motherboards being sold today are in a size/shape format called ATX. The ability to fit your motherboard into your case is obviously very important. There are other size boards out there but most desktop systems are built around the ATX boards. This would mean that if you purchase an ATX motherboard, you will want to purchase a case that can accommodate an ATX motherboard. While shopping for cases, you should find that the Mid-Tower and Full-Tower size cases will accommodate your board with no problems, and the description of the case will note that when you are purchasing it. 

Airflow is important for your computer to remain in good health and remain cool, so if you can get a case that offers good fan placement, that is a good thing. The ability to get your hands in the case and work is also a nice thing to have. With cables, multiple components, and the need to work in a case, the space can fill up very quickly, so keep that in mind when buying your case. Cases can range greatly in price with some of the new aluminum cases and advanced features cases can offer these days, so remember you get what you pay for. Any box may hold all of your parts, but a case can outlast many of your components, so keep that in mind when you are shopping.

Also, with many new peripheral components (digital media, digital cameras, etc...) utilizing USB ports, it is very nice to have a case that supports front USB support. This basically lets you plug your USB ports in the front of your case, to your motherboard, so you don't have to reach around the back of your computer to plug in a component.

While purchasing your case from an online vendor you will most likely get one of the previously mentioned order forms that let you select other components to accompany your case, one of which is the power supply.


#5 MEMORY (RAM):
If your computer was a library, then your RAM would be a desk. To access data in a quick fashion, you would not go to the bookshelf and read a few pages and then go to another book and do the same. The RAM (Random Access Memory) is a place for your computer to put files and process information so your computer does not have to access data from your hard disk all of the time. The speed of your computer will not be totally determined by your RAM. However, the ability to run multiple actions at once (multi-task) and the smoothness at which your machine processes items will be a direct result of your RAM. The average motherboard can support over a GB (Gigabyte) of RAM and some can take many times that amount. Keep in mind that very few applications would require more than a GB of ram so look at the system requirement of some of the software packages you are using, and see what is needed. In this day and age, 256mb is on the verge of being too little, and 512mb is about average for day-to-day computer usage. If there is software you have been thinking of getting that requires more RAM than you think you need, you may want to go with the higher RAM, as your system will run more smoothly with it and it won't hurt you to have too much. 
NOTE: There are many different speeds of ram, be sure to get a type that is supported by your motherboard. This is critical to making a machine run smooth and correctly. 

#6 HARD DISK:
This device is also known as the Hard Drive or HD. The hard disk is where your computer stores all of your data. This is your long term storage, and not to be confused with RAM, which is sometimes referred to as memory. While your hard disk is memory, it is a completely different type of memory. 

The primary factor people refer to when discussing their hard disk is its overall capacity. Normally this storage capacity is referred to in gigabytes. Similar to some other components, this item should be purchased to your needs. If you are building the internet browsing and occasional gaming machine, fifty to eighty gigabytes may be plenty of memory for you. If you like to collect music, movies, and large files however, you may want more storage space. There are two options here. You can get a larger hard disk for your computer, or you can get a second hard drive for storage of additional files. This is not uncommon, as many people find they need more storage space after they have already built a machine.

Some of the other factors you will want to consider when purchasing your hard drive are the speed, the manufacturer, and the price. I suggest comparing different hard disks, and researching them all. There are many hard disk manufacturers out there, so when doing your research be sure to compare apple to apples. For example, if you are comparing an eighty gigabyte hard disk with a low RPM, to an eighty gigabyte hard drive with a very high RPM you are sure to see a price difference. On the same note you may find an OEM hard disk and compare it to a retail hard disk, and find you can make tremendous savings. 

#7 VIDEO CARD:
The Video Card (also known as a graphics card) is a card that looks like a small motherboard. Is usually has a visible processor chip on it, sometimes has a fan, and plugs directly into your motherboard (either in an AGP (most common) or a PCI slot). The card backs up to the outside back part of your computer, and has a socket to plug your monitor into. Some motherboards, come with a built in video socket (referred to as on-board video) so a video card may not be necessary to get your monitor to display an image. This does not mean that your computer does not need a video card however. Many of the applications that are being used today require your computer to render many images and pixels and that can put a tremendous strain on your processor. The graphics card can help remedy this. By relieving your processor of the burden of rendering graphics, you can get much smoother imaging and your system will run much smoother as a result. 

When shopping for your motherboard, you will most likely notice that the board's features will include an AGP slot. This slot is where you plug in your AGP video card. Some older motherboards did not have AGP graphics support, so they would require a PCI video card and an open PCI slot to work, but the majority of the new motherboards being created offer the AGP support. 

The video card is one of the most important components of a gaming machine (or a graphics/video intensive machine for that matter). While the performance of your video card may not be important for an email and word processing machine, if you plan on doing any gaming, do not slack on your video card. Look at the system requirements of some of the games you will be playing and be sure that the video card you are buying exceeds the performance required. Also worth noting is that with all of the games being written every year, and the graphics for those games improving every year as well, your video card may be king of the mountain this fall, but not able to handle a game written 6 months later. This example may be a little drastic, but do your research, and buy the right component for what you will be doing on your computer.

#8 POWER SUPPLY:
The power required for running many of the new processors and items in the modern PC can be quite substantial when compared to the power supplies being put in a machine just a few years ago. If you plan on running many items on your machine at the same time, such as multiple CD-Rom drives, and multiple hard drives, when run in conjunction with your processor, and your heat sink and fans, your power requirements may be higher than you think. Processor manufacturers such as AMD and other hardware manufacturers sometimes have calculators that can help you determine the proper wattage that you will need to run your system smoothly. 

Also worth considering is the noise that the power supply makes. As I have said already, you get what you pay for. Don't assume because you get a 550 watt power supply it is top of the line because it has a higher wattage than other power supplies. Research the brands, and see what others have gone with, and then price shop for the brands that are not only quiet, but reliable as well.

#9 PCI CARDS:
Another feature you will notice on you motherboard is its PCI slots offered. A PCI slot is a place on the motherboard that you can insert peripheral cards that let your computer perform actions that it normally couldn't perform, or perform actions that it normally could perform at a higher level. For example, even though your motherboard may have a place to plug in your speakers, there are PCI sound cards that can offer full surround sound for your computer. There are cards that let you plug in a normal coaxial cable and watch TV on your monitor while you work at your computer, and cards that can tune in radio signals for you. 

When purchasing any PCI cards for your computer, be sure that you are buying the best card for your money that provides the features you need or want. Just because a sound card has a full surround sound system, if you are not planning on buying all of the speakers to utilize it, don't buy it. 

#10 OPTICAL-DRIVES:
Once you have determined what you are going to be doing with your system, the optical drive decision will be much easier. There are many options you will have when making this purchase, such as the ability to read and play DVD media, the ability to write CDs, and even the ability to write information to DVDs. In most cases I have said that you should only buy what you need, but since CD's and DVD's have such a high storage capacity, I would not recommend getting an optical drive that does not have some form of write, be it on CD or even on DVD media. The potential necessity to back up files on your computer makes this a very affordable option, plus you will have the capacity to move your files to other computers, without using hundreds of floppy disks.

Factors that will go into the purchase of your CD/DVD drive are the speed at which it writes, the noise level it operates at, and of course the price. If you are new to building computers, while purchasing this component you will probably recognize the names more than other components. OEM versions of these drives are available also. 

#11 FLOPPY DRIVE:
This is probably going to be the cheapest item you will buy with the exception of wires and screws and such. Most floppy drives are between 5 and 20 dollars, and come in colors to match your case. Your motherboard will have a dedicated socket to run to the floppy drive. Also note that if you are really aiming to skimp on the cost of this system, many floppy drives today get little use. Not installing one may or may not affect you depending on how frequently you use floppies.

#12 MISCELLANEOUS:
When I am referring to miscellaneous items, I am referring to all of the cables and screws and twist ties that can make your life easier when building a computer. You may find that the following tips can help you when building a computer, as well as making your life a little easier in the future when you are making upgrades and working on your machine:

Get a toolbox for your computer tools and supplies. If you are the type of person that enjoys tinkering with your machine, it will be much easier if all of your tools and supplies are in one location. If you get a large enough tool box, you can keep your cables and other items in it as well.

If you already have a CD-R drive (a burner), make a disk with all of your favorite program installs on it. This will save you the time of hunting anything down once you have you new machine built. It will also be invaluable if you ever work on someone else’s computer since you can take all of your programs with you wherever you go.

Get your tools ready for the job. You may not need a pair of pliers every time you open your case, but save yourself the time of hunting them down when you do and throw a pair in your tool box for when you do need them. Get a set of smaller screwdrivers, a pair of wire cutters and a pair of scissors as well.

An anti-static wrist strap is important to have in your tool box, for when you are touching your components that are sensitive to static charges. This item fits over your wrist and clips to a ground so any static build up is not discharged to your components while you are handling them.

Twist-ties to Zip-ties can assist in taking a mangled mess of cables and wires and making them more manageable. With airflow in your case being an important factor, having a bunch of wires hanging loosely and all about can impede your airflow, and negate your fans. Tie them out of the way and your system will not only look better and be easier to work around, but will stay cooler as well.

Round Cables are relatively new to the computer building and upgrading process. If you were to look in a computer that was built a few years ago you may see a bunch of flat grey IDE cables that are quite a pain to work with. The newer versions of these cables offer the same performance, but in a round jacket, that not only is easier to work with, but offers a much better air circulation in your case.

Thumb screws are a nice add-on to your case that can replace a normal Phillips head screw with a larger headed screw that can be easily removed and replaced by hand. It may not seem like much trouble to unscrew a case but when you do it thirty times it can become a pain. Some cases come with panels that remove with levers instead of screws so this can be considered as well when purchasing your case.



The majority of the items I have discussed here come from my personal experience, and I have tried to limit the amount of web sites, and hardware manufacturers for a reason. The fact that you are reading this means that you are interested in building your own machine, and this was written so that you could do just that. If I mentioned too many names you may favor one brand over another, and I feel that is for the builder to decide. Yes, you may buy a component that doesn't work with your system. That's how you’re going to learn. 

Do not be intimidated. There are many people out there who have done what you are going to be doing and as a group have probably made every mistake you could probably make and more, so use their advice. Advil (or your pain killer of choice) is also a welcome addition to the tool box. This is not to say your build will not go smoothly because many do. Sometimes however, you may find yourself frustrated because you can not figure out why something is not working. Take a break, and think about it or remove yourself from the project for a while and read about the problem on the internet. It will come to you.
