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Graduation Project: Building a gaming computer
Computers are the axis of society.  The advent of computers has brought with it an array of advanced form of entertainment, functionality, and accessibility.  From the microwaves that we use to cook our food, to the military machines we use to protect us, everything is reliant on computers.  As computer engineers, it is our job to make sure these systems never fail, for that would bring the downfall of society as we know it.
My project goal is to assemble a computer that is powerful enough to run the video game Half Life 2: Episode 2.  Since this game requires a lot of power, a computer running it would also be able to run other programs that can make a detailed model of a tumor in a patient, for example.


The main thing that is truly needed in running a game is speed.  The speed in which a computer component operates is measured in Hertz.  For example, an 

AMD Athlon 64 processor runs at a speed of 1.9 Gigahertz, or 1,900,000 Hertz.  The speed measures the rate at which the electrons in the computer travel from one area to another.

Another thing is reliability.  There is not much sense in buying a component that will break just as you’re about to beat the last level of your favorite game.  As such, it is wise to read reviews from people who have bought the product, or check the manufacturer’s website.  While it is good to spend hundreds of dollars to buy the latest and greatest at times, it is most preferable that one spends his or her money wisely by buying a slightly older, but well-tested and cheaper product.


Now to move onto the actual hardware.  First up is the motherboard.  When looking for a good motherboard when building a computer, you should look for its RAM (Random Access Memory, or simply “Memory”) type, architecture, and CPU (Central Processing Unit, or simply “Processor”) socket and compatibilities.  Another thing to look for is how many internal SATA ports it has.  More ports allow for more expansion for things like DVD drives or extra hard drives.
The two main types of RAM for most modern computers are DDR2 and DDR3.  The main difference between the two types is the speed (In megahertz) it can achieve.  The recommended speed for high performance gaming is 1600 MHz, which can only be achieved by DDR3 memory.  Games also recommend 4 Gigabytes of memory for successful play.

The architectures are 32-bit and 64-bit.  The difference between these is how much data it can move from one area to another at one time, and amount of RAM it can utilize.  32-bit systems are only able to hold about 3.5 Gigabytes of memory. 64-bit computers are able to hold up to 256 Terabytes.  There are also types of applications that can only work on 32-bit computers, so it is best to check if the game(s) can work on 64-bit if you so choose to build a computer using that architecture.
The CPU Socket is the area where the processor connects to the motherboard.  Much of the difference between the many socket types are in how many pins there are and how the pins are aligned.  For gaming, it is best to use a processor that has multiple cores, meaning that is actually multiple processors in one package.  Another thing to look for is processor speed, which should be at least the minimum speed set by the manufacturers of the game.

There is another thing most people tend to overlook.  When assembling a computer, one should always consider the case.  A computer case should have enough room for multiple drives for easy expansion.  It should also include many areas to attach fans for airflow so the components don’t overheat.  One last thing to mind is room for all the cables, since computers generally require a lot of internal wiring.
The power supply is what turns the electricity from the outlet into the correct voltage required for each part.  When buying a power supply, which can come with the case, one should pay attention to its main motherboard connector, because some require more pins than others.  You should also consider your power needs.  There are many websites that can calculate your power requirements based on the components.  You should also check if your graphics card requires extra power, which is given through a special port on its side.
When searching for a monitor, you should check its max resolution and aspect ratio.  The max resolution, in short, is how many pixels are on the screen. One pixel is like a single pigment on an object.  The more pixels there are, the more smooth everything will look, which is important for games.  The aspect ratio is the ratio of the length and width measurements.  The most commonly supported ratio is 4:3, but most modern games utilize the widescreen 16:9 or 16:10.  The refresh rate is how many times the image on the screen is regenerated.  A higher refresh rate allows for smoother frame-by-frame movement.

Last but far from least, the graphics card.  The main thing to look for in a graphics card is the amount of video RAM that it contains.  Average games today normally require 512 Megabytes, but more graphically superior games may require up to 1.5 Gigabytes.  The output to the monitor comes in generally two types: DVI and VGA, of which DVI is the more recent.  It is recommended to use a monitor that accepts the same connection as the card to avoid requiring a converter, which may lower the overall quality.
In conclusion, it is to your advantage to shop for well-tested yet powerful components.  It is also important to know your game, so you can set yourself a minimum requirement.  You should also plan for future games, making your computer easy to upgrade.  Using this advice, you can make the best decisions to build the ultimate gaming computer.
