HND Applied Computing: Computer Architecture and Operating Systems
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Introduction
The company Generation Gaming require 2 custom made systems which are capable of running games released in the last 3 months and can support the use of an Oculus Rift VR headset. I will discuss the systems I have designed and justify why I have chosen each of the components for the systems in this report.

The report will outline any additional peripherals that can be added to improve the users gaming experience and will talk about an external storage device solution to store the games that will be played for both systems. 


[bookmark: _Toc67669912]Low Specification System

	Component
	Product
	Price

	Case
	Phanteks Eclipse P300A Mesh ATX Mid Tower Case
	£49.99

	Motherboard
	ASUS PRIME H310M-K 2.0 (Socket 1151/H310/DDR4/S-ATA 600/M-ATX)
	£59.99

	CPU
	Intel i3-6100
	£143.99

	GPU
	NVIDIA GTX 1050Ti
	£140.00

	RAM 
	Crucial 8GB DDR4-2400 UDIMM
	£38.39

	Storage Device
	Crucial MX500 1 TB 2.5" SSD
	£98.39

	Cooling 
	Cooler Master Hyper 212 EVO 82.9 CFM Sleeve Bearing CPU Cooler
	£28.89

	Power Supply
	Corsair CXM 550 W 80+ Bronze Certified Semi-Modular ATX 
	£57.99

	Headphones
	ASTRO A10 HEADSET
	£49.99

	Monitor
	LENOVO C24-25 Full HD 23.8" VA LCD Monitor - Black
	£89.99

	Operating System
	Microsoft Windows 10 Home
	£119.99

	Keyboard
	STEELSERIES Apex 3 Gaming Keyboard
	£59.99

	Mouse
	STEELSERIES Rival 3 RGB Optical Gaming Mouse
	£29.99

	
	Total:
	£967.58




[bookmark: _Toc67669913]Case
Phanteks Eclipse P300A Mesh ATX Mid Tower Case - £49.99 [1]

The reason I have decided to use this case is that it allows room for all current components included in the system. Also, it has room for any further upgrades that could be potentially be made to the system, for example it allows space for a bigger graphics card if that was needed to be upgraded to run games at a higher performance. 

[bookmark: _Toc67669914]Motherboard
ASUS Prime H310M-K 2.0 (Socket 1151/H310/DDR4/S-ATA 600/M-ATX) - £59.99 [2]

I have chosen this motherboard because it is great value for a very reasonable price. The motherboard is DDR4 memory compatible with 2 slots for RAM which allows room to use another 8GB stick of RAM to upgrade to 16GB RAM. It contains USB 3.1 ports which ensure the inputs are future proofed and will be compatible with newer input devices. It also supports up to 8th generation Intel Core processors, so it allows you to upgrade the CPU if necessary in future.

[bookmark: _Toc67669915]CPU
Intel i3-6100 - £143.99 [3]

The reason I’ve chosen this CPU is because it’s a dual core CPU with hyper-threading, which means it meets the requirements of most games that have been recently released. The CPU is locked to a clock speed of 3.7GHz which is more than sufficient for gaming and any other tasks the PC is required to do.

[bookmark: _Toc67669916]GPU
NVIDIA GTX 1050Ti - £140.00 [4]

I’ve chosen to use this graphics card because the performance you get from this card for the price is very good. When running large games such as Battlefield 1 on ultra-quality at 1080p it gives off 50-60fps consistently. If you lower the quality to high you can even achieve 70fps which is sufficient to run games smoothly.

[bookmark: _Toc67669917]RAM
Crucial 8GB DDR4-2400 UDIMM - £38.39 [5]

The reason I have chosen this type of memory is to fulfil the requirements of the oculus rift, which is 8GB of RAM. The reason I went for one stick of 8GB RAM rather than 2 4GB sticks is because I wanted to leave room to add another 8GB stick to upgrade the amount of RAM to 16GB if the user desired more RAM. The RAM is also using DDR4 technology which increases performance by 50% and decreases the amount of voltage used by 40% when compared to DDR3.



[bookmark: _Toc67669918]Storage Device
Crucial MX500 1 TB 2.5" SSD - £98.39 [6]

The reason I have decided to use this storage device is because it is 1TB in size which means it can store more than enough games and data locally on the machine, however this is not as important as the external storage is large enough to store all of the games needed to be played on the Oculus Rift. It is also a Solid-State Drive which means it is much faster than a Hard Disk Drive, they consume less power, and they are now very affordable. The size of the drive is also very small compared to other drives, allowing more room within the pc case for additional components.

[bookmark: _Toc67669919]Cooling
Cooler Master Hyper 212 EVO 82.9 CFM Sleeve Bearing CPU Cooler - £28.89 [7]

I have chosen this cooling fan as it provides more than good enough cooling to the system, whilst being compact enough to fit inside the case easily. It can also support an additional fan which will increase the cooling performance.

[bookmark: _Toc67669920]Power Supply
Corsair CXM 550 W 80+ Bronze Certified Semi-Modular ATX - £57.99 [8]

The reason I have chosen this power supply is because for the price, I know the power supply is going to be reliable and good quality with it being manufactured by corsair. Another benefit to this power supply is how quiet it is due to the large thermally controlled fan.

[bookmark: _Toc67669921]Headphones
Astro A10 Headset - £49.99 [9]

The reason I have chosen these headphones is because they are a very durable set of headphones which have been designed to be portable and can withstand being put inside a backpack to be carried around. They are very bass heavy which is popular for most headphones which can add more punch to action games. Another reason I have chosen is that they have a built-in microphone which allows for team communication in multiplayer games.

[bookmark: _Toc67669922]Monitor
LENOVO C24-25 Full HD 23.8" VA LCD Monitor – Black - £89.99 [10]

The reason I chose this monitor is because of how good the specification is for the price you pay. The monitor has a full HD resolution of 1920 x 1080p, a refresh rate of 75hz, a response time of 4 ms, and can take HDMI inputs. This monitor covers everything you would need from a monitor for pc gaming and general computing at a reasonably cheap price too. Due to the use of the Oculus VR Headset, the monitor does not necessarily have to be the best performance monitor, as for the majority of the time the user will be seeing through the headset.



[bookmark: _Toc67669923]Operating System
Microsoft Windows 10 Home - £119.99 [11]

The Oculus Rift requires the pc to be running Windows 10 to operate. “Windows 10 also maximises the system resources that games get to allow them to run more efficiently.” [12] When gaming, Windows 10 can unlock the full potential of your pc’s components, plus it natively supports the use of any Xbox controller.

[bookmark: _Toc67669924]Keyboard
STEELSERIES Apex 3 Gaming Keyboard - £59.99 [12]

The reason I have chosen this keyboard is because it has fully programmable keys, which is really useful to someone who like to customize how they play their game. The keyboard also has an ergonomic design which is intended to making gaming more comfortable and reduce the risk of RSI in the future. The keyboard was designed for gaming specifically, so the keys are highly responsive ensuring that the game playied registers the keys pressed as quickly as possible to improve the experience.

[bookmark: _Toc67669925]Mouse
STEELSERIES Rival 3 RGB Optical Gaming Mouse - £29.99 [13]

This mouse has a DPI of up to 8500, and it also contains 6 programmable buttons so that the user can set these to a command of their choice, which can make a player more efficient at playing a game. There is a wide variety of sensitivity levels to choose from on the mouse, ensuring the player can maintain speed, accuracy and consistency when playing a game. Another bonus is the fully customisable RGB prism lights, which some players may enjoy having the extra lighting when playing a game.
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	Component
	Product
	Price

	Case
	NZXT H510 ATX Mid Tower Case
	£71.57

	Motherboard
	Gigabyte B450 AORUS ELITE V2 ATX AM4 Motherboard
	£95.38

	CPU
	AMD Ryzen 7
	£403.19

	GPU
	Asus GeForce GTX 1050 Ti 4 GB Phoenix Video Card
	£355.20

	RAM 
	Corsair Vengeance LPX 16 GB (2 x 8 GB) DDR4-3200 CL16 Memory
	£74.98

	Storage Device
	Samsung 860 Evo 2 TB 2.5" Solid State Drive
	£219.65

	Cooling 
	Cooler Master Hyper 212 EVO 82.9 CFM Sleeve Bearing CPU Cooler
	£28.89

	Power Supply
	Corsair CXM 650 W 80+ Bronze Certified Semi-modular ATX Power Supply
	£115.38

	Headphones
	LOGITECH G PRO X 7.1 Gaming Headset - Black
	£99.99

	Monitor
	MSI Optix G24C4 Full HD 24" Curved LED Gaming Monitor - Black
	£169.00

	Operating System
	Microsoft Windows 10 Home
	£119.99

	Keyboard
	STEELSERIES Apex 3 Gaming Keyboard
	£59.99

	Mouse
	STEELSERIES Rival 3 RGB Optical Gaming Mouse
	£29.99

	
	Total:
	£1,843.20





[bookmark: _Toc67669927]Case
NZXT H510 ATX Mid Tower Case - £71.57 [14]

The case I have chosen for this system provides additional cooling to the build through the use of additional air ducts to compensate for the more powerful components that I have selected which will generate more heat than the more budget specification.

[bookmark: _Toc67669928]Motherboard
Gigabyte B450 AORUS ELITE V2 ATX AM4 Motherboard - £95.38 [15]

Due to the more powerful components used, I will need to use a higher specification motherboard than the cheaper build to handle any resources required by the any games that will be run at a high specification. The motherboard provides to DDR4 slots which is enough to hold both sticks of RAM. It also supports Ryzen series processors which is what I have chosen to use for this build.

[bookmark: _Toc67669929]CPU
AMD Ryzen 7 - £403.19 [16]

The reason I have chosen a Ryzen CPU is because Ryzen processors are optimized for gaming, compared to the lower specification build this will run the game with more efficiency and can run them with improved visuals to improve the user’s gaming experience. This CPU contains 32MB of L3 cache ensuring processes run quickly and smoothly, it also contains 8 cores with 16 threads and a base clock speed of 3.8GHz. the CPU supports VR ready technology, so it is great for the Oculus Rift.

[bookmark: _Toc67669930]GPU
Asus GeForce GTX 1050 Ti 4 GB Phoenix Video Card - £355.20 [17]

Improving the graphics card is essential for the optimum gaming experience, I have used this higher specification graphics card to ensure the user can achieve the best gaming experience possible. The NVIDIA GeForce technology is specifically designed for gaming; therefore the graphics card is perfectly suited to the needs of the system.

[bookmark: _Toc67669931]RAM
Corsair Vengeance LPX 16 GB (2 x 8 GB) DDR4-3200 CL16 Memory - £74.98 [18]

The reason for using 2 8GB sticks of RAM is because it allows the PC to process more tasks at once in comparison to the cheaper build which uses the single stick of RAM. The RAM I have chosen to use provides a much higher load speed which makes processing tasks more efficient and loading applications much quicker as they are specifically designed for high performance gaming. 



[bookmark: _Toc67669932]Storage Device
Samsung 860 Evo 2 TB 2.5" Solid State Drive - £219.65 [19]

As with the lower specification, an SSD is chosen for speed & performance. In this case, a higher capacity device has been selected to increase the storage capability the game may require. I have chosen to use a Samsung product as they are very reliable and can be depended on for good performance. With a data transfer rate of 600 mbps, a write speed of 520 mbps and a read speed of 550 mbps this storage device is more than quick enough for pc gaming.

[bookmark: _Toc67669933]Cooling
Cooler Master Hyper 212 EVO 82.9 CFM Sleeve Bearing CPU Cooler - £28.89 [7]

This cooler is chosen which provides more than sufficient cooling of the CPU, even with the upgraded components due to the improved airflow from the case I have chosen. With the budget in mind, I feel it is unnecessary to install a higher cost cooler and I feel that the money is better spent improving other components of the build. However, the ability to combine this cooling supply with another is very useful for anyone looking to improve airflow of their pc.

[bookmark: _Toc67669934]Power Supply
Corsair CXM 650 W 80+ Bronze Certified Semi-modular ATX - £115.38 [20]

I have used this improved power supply for the guaranteed reliability of Corsair products. Also, the PC needs a power supply with a higher wattage output to be able to power a more powerful graphics card capable of running games at a higher specification.

[bookmark: _Toc67669935]Headphones
LOGITECH G PRO X 7.1 Gaming Headset – Black - £99.99 [21]

I have chosen to use the Logitech G Pro gaming headset as it provides a significantly higher sound quality and a more balanced sound to improve user awareness in games with better comfort to allow for users to play any games without the risk of strain.

[bookmark: _Toc67669936]Monitor
MSI Optix G24C4 Full HD 24" Curved LED Gaming Monitor – Black - £169.00 [22]

I have chosen this higher specification monitor as it allows for improved user vision, which can give players an advantage in games. It also provides a higher refresh rate which can also give a player an advantage as they are able to react more quickly than a user using a monitor with a lower refresh rate. The curved type of monitor is completely down to the user’s own preference, many users may find a curved monitor to be a more immersive experience than a standard flat monitor.



[bookmark: _Toc67669937]Operating System
Microsoft Windows 10 Home - £119.99 [11]

I have used Windows 10 Home as there is no real advantage to installing Windows 10 Pro for gaming as most benefits of it is more for business application than personal use and the previously mentioned benefits are good enough for both systems.

[bookmark: _Toc67669938]Keyboard
STEELSERIES Apex 3 Gaming Keyboard - £59.99 [12]

This keyboard is sufficient for this system, as the build will primarily use the Oculus rift controllers rather than a keyboard. However, I wanted to use a good keyboard in case a user wanted to use a non-Oculus rift game and this keyboard provides the user with a sufficient method of playing these games.

[bookmark: _Toc67669939]Mouse
STEELSERIES Rival 3 RGB Optical Gaming Mouse - £29.99 [13]

As with the keyboard, it not really necessary to use an insanely high-performance mouse with this system, with the budget in mind the SteelSeries Rival 3 is ideal for this system and will provide a sufficient experience for any other computational use or pc gaming.

[bookmark: _Toc67669940]External Storage
To provide a solution for a 64TB external storage unit, I would use 4 WD 16 TB Elements Desktop External Hard Drives which are £234.99 per unit [24] connected to each other using RAID technology. This brings it to a total of £939.96 for the entire 64TB storage unit. Making use of Network Attached Storage can also allow you to swap the drives or add more to gain even more storage, it allows the data to be accessed by multiple users on a network which is beneficial when using more than one system that requires to store data externally.
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