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As a rule, I build a new computer once my existing machine becomes too slow for the current gaming generation. That is, as computer games evolve and develop over time, they require a greater amount of system resources than what my computer has to offer. Being that as it may, I take this into account when building the new machine, so as to get a life span of three to five years out of it before I am required to rebuild.
Three to five years is the general life span, as that is how long it takes for computer games to change sufficiently enough to bog my computer down. When I say “bog” I am referring to the Graphics Processing Unit (GPU), the Random Access Memory (RAM), and the Central Processing Unit (CPU) supplying the running computer game with its requested resources in a timely manner. Resources like processing cycles via floating point operations in the GPU, sufficient memory at the lowest latency from the RAM, and adequate clock cycles and threads from the CPU. A clock cycle is the amount of time it takes a single operation to complete in the given piece of hardware.

This means when a computer game becomes advanced enough to require more resources than my machine has available, there is a visible “lag” (failure to complete any given operation in a timely manner) of the computer game’s frame rates (the rate at which graphics are displayed on the monitor). Alternatively, there may be a lag in system response time when performing operations. An example is, when moving the mouse to turn a computer character on the monitor the character takes a noticeable amount of time to respond.  Once this lag becomes too great to overcome, or I become annoyed enough, it is time to upgrade my computer.

All of the price quotes I list from here out will be taken from the website http://www.auspcmarket.com.au/ (AusPCM) and listed in Australian Dollars (AUD) (AusPCMarket Australia Pty Ltd., 2011). This is an Australian online reseller of computer hardware and some software. I have chosen this site as I have used them in the past with no issues, and the listed prices are more than competitive when compared to a brick and mortar shop. Also, I live in Australia, so it only makes sense to view Australian pricing for my hardware. I am going to aim for an overall price tag of less than $2000AUD for the system upgrade.
As far as shopping around goes, using AusPCM allows me to shop for the parts I like all at one location, without having to search around the internet. If I were to go to a prefabrication warehouse, my choices would be limited to their offering. However, with AusPCM, I choose each individual piece of hardware. As such, I know exactly what I am getting. 

As I am going to be rebuilding my current computer within the next few months, I will use the system specifications (specs) which I will be building into my new machine. The first thing I look at is the CPU. AusPCM offers two competing brands of CPU, AMD and Intel. However, I need to choose from are over sixty five different models of CPUs (as of 16 September 2011). In order to determine which is best for what I need I refer to a CPU benchmark site called “PassMark Software” (PassMark (R) Software, 2011). 
The PassMark site possesses a chart “comparing high end CPU’s … made using thousands of Performance Test benchmark results and is updated daily” (PassMark (R) Software, 2011). When viewing the chart, I first find what my current CPU’s listing is, in this case, it is not listed having been pushed off the charts due to under performance. My CPU is an Intel Core 2 Duo E8400, the next closest rated CPU is the E8500, rank number 296, a very poor result. This tells me my computer is definitely in need of an upgrade, and it is not my imagination.

Moving to the upper end of the CPU spectrum, I see that the highest rated CPU as of 16 September 2011 is the Intel Core i7 995x ranked number one on the results. However, AusPCM do not offer this CPU, and the next two listed CPUs are well above my budget (I am looking for a CPU within the $500 to $600 range). Nevertheless, the number four listed CPU, Intel Core i7 980, is $668AUD on AusPCM. Still above my price range, but I am willing to compromise here on money as the CPU is one of the three most important parts of a gaming computer (CPU, GPU, and RAM). 
Now that I have the model of CPU, I need to find the Motherboard it requires. Fortunately, AusPCM list this information in the CPU’s specifications. This CPU requires a LGA1366 ATX board in order to operate. LGA stands for Land Grid Array, 1366 is the number of protruding pins on the Motherboard, and ATX stands for Advanced Technology eXtended which is a Motherboard form factor (Intel, 2009) (Form Factors.org, 2011). 

In the past, the Motherboard was as important to the overall performance of the computer as the CPU, GPU, or RAM, in my opinion. However, in recent years this has gone the wayside due to advancing technologies, which are beginning to make Motherboards more alike to each other with similar offerings. That being said, when I search out a Motherboard I look for the peripheral connections it has to offer and its ease of use, then make my decision on which to purchase from there. 

Before I go too much further, I must elucidate on a specific expansion slot for which I already have pre-existing knowledge, the PCI-E x16 slot. PCI-E stands for Peripheral Component Interface Extended, the x16 stands for the number of bus lanes provided to the particular port for operation, in essence sixteen lanes (PCI-SIG, 2011). The x16 slot is used specifically for modern GPUs to interface with the Motherboard. As such, I know that whatever Motherboard I purchase must have at least one x16 slot.

After looking over what each motherboard has to offer, I narrowed my choices down to two, the ASROCK X58-Extreme 3 and the ASUS P6X58D-E Motherboards (AusPCMarket Australia Pty Ltd., 2011). Both Motherboards offer the same in terms of peripheral device connections, updated SATA3 ports, updated USB3 ports, Firewire, appropriate PCI-E x16 ports, and gigabit Ethernet ports. However, the ASROCK is $78 AUD cheaper. 
That being said, the ASUS motherboard has an easier to use BIOS. This would allow me to over-clock the CPU with greater control, in essence, to run the CPU at a speed beyond the manufacturer’s specifications (Goodhead, 2010). As such, I am going to go for ease of use and will purchase the ASUS Motherboard which is $270.60AUD.
Next I looked for a GPU, or “Video Card.” AusPCM offer an assortment of GPUs most from either AMD or NVidia. Just like the CPU, PassMarkSoftware offers a GPU chart to show the rankings of the best GPUs on the market (PassMark Software, 2011). My current GPU, a Radeon 4870 HD, is ranked number 47 on the PassMark scale. This means I definitely need an upgrade. At the top of the scale is the GeForce GTX 580. Fortunately for me, AusPCM offer this card at a relatively cheap price rating.
GPUs have an aftermarket market, where the base GPU is sold to third party manufacturers. These manufacturers then put their own spin, and logos, on the GPU’s overall performance. As such, the particular brand of GPU I have chosen is the Gigabyte GTX 580 Super Overclock. It offers the best price performance ratio, with its only competition being $122.10AUD more expensive (AusPCMarket Australia Pty Ltd., 2011) (HardwareCanucks :SKYMTL, 2011). The Gigabyte GTX 580 Super Overclock retails for $609.40 AUD.
With two of the three most important factors for a gaming computer taken care of, the CPU and GPU, all that is missing is the RAM. The Motherboard specifications state that it requires DDR3 RAM. I know that I want my machine to have eight Gigabytes (GB) of RAM for usage. Also, I want my RAM to be fast with low latency times for reading and writing memory (Gill, 2010). Looking through the offerings on AusPCM, I have chosen an 8GB pack of G.Skill RIPJAWS PC-10666 DDR3. The kit contains two 4GB DIMMs (Dual Inline Memory Module), each of which has a latency of 7-7-7-21-2N which is fantastic for the low price of $97.90AUD. 
As this is an upgrade to my current machine I will use some of my existing hardware in the new build: the DVD/RW drive, Hard Disk Drives (HDDs), and fans. Unfortunately, due to the power requirements of the new GPU, I will need to upgrade my Power Supply (PSU) from a 500 watt unit to a 700 watt unit. I am going over the top of the recommended specifications in the hopes of making my PSU future proof. 
Looking over the stock on AusPCM I have chosen the Coolermaster 700W Silent Pro M700 Modular PSU.  The plug setup of the PSU is modular, which means that they unplug from the PSU itself and can be stored outside the case. It is also quite, sports enough plugs for all my future needs, and is Intel ATX certified (Napier, 2008).
With the CPU, GPU, RAM, and Motherboard decided upon, I can now upgrade my existing computer. The reason I am not replacing my hard drives is that they tend to have a longer life span than advertised, as I do not put as much load on them from read/write usage. As for the case, fans, and DVD/RW drive, there is no reason to upgrade them as they are still current in specifications. Peripheral devices such as Monitors, keyboards, and mice, I do not bother with at the time of core component upgrade. The advancement of these devices tends to be slower than the others, meaning they are still current. Alternatively, I may change them out for other hardware outside of the core system upgrade depending on their operational capacity (e.g. if they break).
A few points to further upgrade could be an additional GPU for SLi mode (running two GPUs as though they were one), and an aftermarket heatsink for the CPU. The second GPU would allow the system to operate at twice the capacity, essentially making it more powerful than any GPU on the market currently. As for the aftermarket heatsink, this would allow me to overclock the CPU beyond the manufacturer’s specifications without damaging the processor from overheating. 

Looking at what AusPCM have to offer for heatsinks I have chosen the Arctic Cooling Freezer 13 CPU Cooler. It is robust enough and quiet enough that it will meet my overclocking needs without hitting my pocket book too hard at $72.60AUD (Coelho, 2011). Unfortunately a second GPU is too expensive, so I will not be adding an additional unit. However, this could be something I bought in year three in order to help my system last an additional three years, past my five year goal.

Overall brand is not important to my choices, as can be seen. I am more concerned with performance and longevity of the hardware. This system is built for gaming, but due to its high specifications, it can do any type of computing required for home or office use, as well. As such, by aiming high, I have built a machine which covers all my needs, will last me a long time, and still lists for less than $2000 at $1875.50 AUD (including tax).
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