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[bookmark: _Toc8334650]Introduction
Over the last 30 years, the quality of games graphics has increased substantially. How has the development and usage of graphical processor units (GPU) helped in this increase in quality and what other functions can GPUs provide to the computing industry.
	Comment by John Rees: You’ve posed this as a question, so it needs a question mark at the end of it.
[bookmark: _Toc8334651]Graphical Processor Units
[bookmark: _Toc8334652]The Development of GPUs
The development of the GPU as Englander [1] explains is considered by some, “the most important development in making the computer accessible to nontechnical users”. Englander writes that in the early days of computing, computers mainly used text to display information with command lines and had a limited amount of colour usage and therefore the processing of such information was able to be handled by a computers central processing unit (CPU).
However, with the advancements in technology, the CPU had to process ever increasing demands. Computers now needed to display a larger range of colours, higher resolutions, photography and videos. Even text and interface were displayed graphically to the user by an interface [1]. 

[bookmark: _Toc8334653]Usage of GPUs
According to Englander [1], the GPU provides an interface that supplies the operations of graphics processing. The CPU uses the GPU to process large graphical operations and thus allows the CPU to run more basic processes. He explains that the GPUs themselves can come in various designs. Some GPUs are available as a separate plug in unit for the computer, known as video or graphics cards, these are commonly used by high-end machines and for video games. Other GPUs may be integrated with the main processor, a common usage for this method is for devices that are required to be small such as smart phones.
GPUs can do multiple processes at the same time. Englander explains that because of this GPUs have multiple processors integrated into them, this helps them do the operations faster and to communicate instructions to the CPU cores. This is called parallelization.

[bookmark: _Toc8334654]GPU Memory
 As explained by Pharr [2] current GPUs have their own memory hierarchy separate to the CPU. This is used to for graphics operations that are more demanding, such as gaming. The GPU has its own caches and registers, these which help to allow the GPU to access the data faster. Pharr writes that an issue with this memory hierarchy in the past is that it has its own main memory which has its own address space. This can cause slowdown because of the requirement of copying the data into the GPU memory. In modern motherboards this is fixed due to new PCI Express standards which allow better connections between video cards and the motherboard.

[bookmark: _Toc8334655]Modern GPUs
[bookmark: _Toc8334656]Video Cards
Over recent years the capabilities of GPUs have increased with modern video cards one such example is the Nvidia GeForce GTX 690. Murray [3] describeds in 2012, that the graphics card has over three thousand parallel processor cores and was nearly the same capability of two previous graphics cards, the GTX 680. It also has 4GB of 6GHz of GDDR5 RAM. 
Another more recent example is the Radeon VII, which Chacos and Mah Ung [4] describe, is the first graphics card that has 16GB of memory and in certain conditions can reach a very high clock speed. This graphics card was released in 2019. 
As we can see when we compare the two video cards, over the course of 7 years video cards are rapidly improving.







[bookmark: _Toc8334657]Conclusions	Comment by John Rees: The whole report is very short.

In conclusion we can see that because of ever increasing demand of high-quality graphics and consequently the amount of processing required on CPUs the GPU was created to help deal with these issues. 
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