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Introduction
In this report I have been tasked by management to provide build details on two custom made Computers; I have been set some targets on funds as well as performance requirements. One is to be a Low specification one is to be High. I also will need to identify peripherals that would improve the gaming experience as well as suggest an external fault tolerant storage unit with the capacity of 64TB.


[bookmark: _Toc67304908]Low Specification Design
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[bookmark: _Toc66953013][bookmark: _Toc67304909]Central processing unit (CPU) 
My choice for a CPU was the [1] “Ryzen 5 3600 Six core 4.2GHZ Processor with AM4 Socket.” This choice was made with understanding of the performance required but also awareness of the budget available. My original choice was a “Ryzen 3 3200g” but after having left over funds from my initial build I decided an upgrade to the CPU would justify the cost implications. This puts the CPU well above the minimum specification required for VR gaming. The Ryzen 5 3600, has six cores and 12 threads making it fantastic for both gaming and general-purpose use; The significance of these threads comes down to [29] “Threads are important to the function of your computer because they determine how many tasks your computer can perform at any given time.” They allow a computer to multitask significantly better, though this is not as significant while gaming as not all games are built with multi-threading in mind it does give a power advantage in some as well as in general day to day work such as web browsing. 
[bookmark: _Toc66953014][bookmark: _Toc67304910]System Board 
The [2] “B450 Tomahawk Max” is the System Board that has been chosen for this build. The reasons behind choosing this board over slightly cheaper but comparable board’s because of its future proofing. It is a capable board that can run 2933MHz RAM with the option to overclock the board allowing it to fully use the ram provided up to 3466MHz. Alongside this it is also the correct socket to run the AMD Ryzen series which is right now the best price to power combination on the marketplace. This board was chosen also to save on some funding, there was a lot of additional extra’s available such as WIFI but I don’t think it was worth the additional spending. 
[bookmark: _Toc66953015][bookmark: _Toc67304911]Memory (RAM) 
The RAM chosen for this build is the [3] “Viper Steel 16GB (2x8GB)DDR4.S.” Originally the build was priced with 8GB of Ram instead of 16GB but as I progressed the build and found a well-priced GPU, I decided that I would upgrade the RAM from the 8GB the minimum specification, to the 16GB recommended specification for running the oculus rift. The benefits from this upgrade are two-fold, while gaming with this system will improve so will general purpose use such as web browsing. The RAM chosen is 3200MHz, meaning the system board would have to be overclocked for maximum performance, though this is less essential and more comes under the advanced tuning of a system due to the risks associated with overclocking components. This build is also fully capable of using Dual-Channel RAM which is a big advantage. 
[bookmark: _Toc66953016][bookmark: _Toc67304912]
Graphics processing unit (GPU) 
My choice of GPU is [4] “Sapphire Radeon RX 590 Pulse (8GB GDDR5/PCI)” which came down to a cost to benefit balance. The GPU is widely regarded to make the biggest impact on performance with relation to VR software if it is not bottlenecked significantly by the CPU or RAM. [26] “The demands on GPU are particularly high because it has to render two displays to create VR experience, one for each of your eyes.” VR Gaming can be GPU intensive because of the need to provide high fidelity graphics close to both users' eyes individual, doubling the workload normally seen. Therefore, I chose to spend additional funding on upgrading the GPU from the minimum required specification “Radeon RX 470” to the much better preforming RX 590. 
[bookmark: _Toc66953017][bookmark: _Toc67304913]Storage 
My storage device of choice is [6] “Seagate BarraCuda 1TB Internal HDD 2.5 inch Sata 6gb/s 5400RPM” - This was a concession I had to make due to the funds available. I would have liked to have found it in the budget to place a 1TB SSD but I could not make the savings required to push this therefor I had to place a 1TB Mechanical HDD into the build instead. I Felt that 1TB was a sufficient size for a gaming PC providing a good starting point for anyone. I did however manage to make enough savings to place a 250GB SSD in the build [14] “NetTac SSD 250GB” this was added to be utilised as a booting drive, meaning placing the operating system on the drive to give a more responsive desktop interface as well as starting up of the computer.
[bookmark: _Toc66953018][bookmark: _Toc67304914]Power supply unit (PSU) 
The reason I chose the [5] “Thermaltake TR2 S Series 600w Power Supply.” is because after some research I came to understand its efficiency rating was 85% While not incredible this was not a bad concession for the price paid for such a unit. I also did some further reading on the unit and came to understand that it provides 12V rails meaning it can perform at this 85% efficiency rating even at lower power outputs which is very good for the price of the unit. This was another element of the build that I had to sacrifice budget on to significantly improve performance. The gains by spending larger sums of money on a PSU did not outmatch the gains of spending that money on the GPU or CPU.
[bookmark: _Toc67304915]Case 
The case I chose for this build is the [7] “CiT Dark Star Midi Case with 1 x12cm Blue LED Rear Fan” my decision making behind this was related to the funding available, this was another component I made the decision to save money on. My intention was to find a case that had a professional look, could host my intended motherboard and component sizes as well as had some form of case cooling. This case suited all these intended requirements and allowed for me to increase my budget for other key performance components. The fan included is an outgoing fan, meaning blowing the hot air out not cool air in. Due to this I have added the [26] “Antec 120mm Case Fan” to allow for blowing cool air into the case. This case is also compatible with the ATX motherboard which was key.


[bookmark: _Toc67304916]Peripherals
[bookmark: _Toc67304917]Keyboard & Mouse
For Peripherals I have chosen [10] “White Shark GK-1923 Gladiator-2", [11] “Logitech G203 LightSync Gaming Mouse” My initial decision behind this was to have a keyboard and mouse that were budgeted to allow for better performance in other aspects and hardware that would better affect the VR System and controllers. I wanted to have the best VR capable system I could get but without sacrificing the functionality of having reasonable and responsive peripherals.  
[bookmark: _Toc67304918]Audio
My headset choice was [13] “Dhaose Gaming Headset” because though the unit is designed to be used to play VR titles and the VR Set comes within built speakers this would provide the capability to competitively play other titles. 
[bookmark: _Toc67304919]Monitor
My choice of monitors was [9] “VX2458-MHD 1920X1080 TN 144HZ 1MS FREESYNC” because it is a standard 24” monitor that provides 144Hz gaming potential as well as the very capable 1MS FreeSync system that comes with having both the AMD RX 590 GPU and this monitor, essentially meaning they synchronise very well avoiding any kind of screen tearing. 


[bookmark: _Toc67304920]High Specification Design
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[bookmark: _Toc67304921][bookmark: _Hlk66782630]Central processing unit (CPU) 
The CPU of my choice for my higher end model was [15] “CORE I7-9700KF 3.6GHZ (COFFEE LAKE) SOCKET LGA1151 PROCESSOR” this was because of its incredibly impressive performance and value for money. Though the CPU clocks in at 3.6GHz which is well below the Ryzen 4.2GHz its turbo clock speed (Speed under load) significantly higher 5.1 GHz average compared to 4.55GHz. It is also worth noting that this is an 8-core processor with 8 threads, but the system of multi-threading is better refined in this higher end intel chip meaning overall performance in multi-tasking is much better. This CPU while providing insane power for gaming suits all the needs of the PC and would even allow it to do things such as high-end rending of 3D models as well as video editing, big bonuses for truly little increased cost. Also adding [25] “Pure Rock Slim CPU Cooler – 92mm” as a cooling unit for the CPU.
[bookmark: _Toc67304922]System Board
The system board I chose for this build was the [16] “Z490 PHANTOM GAMING 4 (SOCKET LGA 1200) DDR4 ATX MOTHERBOARD” and this board allows for RAM To be used efficiently all the way up to the 4266MHz specification meaning it has ample capability to run any RAM properly. The board itself provides a M2 socket for potential further upgrading as well as a large amount of modularity for almost any future upgrade intended for such a system. This Is a high-quality board giving a multitude of future options. It also matches the Socket set for the CPU of my choice which is important. Though the board is high quality it is still a part of the computer I made a monetary concession on to allow for more funding into the CPU and GPU.
[bookmark: _Toc67304923]Memory (RAM) 
The RAM utilised in this build is the [3] “Viper Steel 16GB (2x8GB)DDR4.S.” The exact same RAM chosen for my lower specification build. I did consider going for a 32GB upgrade but decided that the performance increase would not be as noticeable and that 16GB did not just meet the minimum but also the recommended requirements of VR systems. The only downside to not going for the 32GB could be that it might be more of a bottleneck on performance in video and 3D editing suits than the CPU, but I believe that as this was not the intended purpose of the unit this is an okay concession to make in this situation. Using two sticks of RAM on this board would also allow me to make full use of a Dual-Channel setup, doubling the memory throughput potential if the RAM is installed in the system properly.
[bookmark: _Toc67304924]Graphics processing unit (GPU) 
The GPU I chosen was the [17] “Gigabyte GeForce RTX 3070 EAGLE 8GB GPU” which is significantly on the high end of the market. It is a high-performance GPU that provides an amazing value for money, it comes in well above the recommended requirements for running an oculus rift and provides a solid and stable base for high end graphical rendering in the current generation of gaming. This card is future proofed to a certain degree and will provide a high performance for quite a few years to come therefor saving on future upgrade costs for at least a full generation of GPU’s. This GPU has a massive amount of graphical processing capacity. 
[bookmark: _Toc67304925]Storage 
The storage I chose is [19] “Samsung 860 EVO 1 TB SATA 2.5 Inch Internal Solid-State Drive” this is because an SSD gives you impressive response and read times in comparison to a HDD giving a much more professional and responsive feel to the computer. For an understanding of this comparison, it is reasonable to assume an SSD Read/Writes at about 520MBps in comparison to 125MBps. The 1TB size allows for sufficient space to have both the operating system and lots of additional space on top for programs and games as well. I would like to have added another 1TB SSD or even before that a M2 drive but struggled to find the space in the budget for this addition. An M2 drive would have provided an immense improvement on response time for a lot of windows-based workflow but sadly was unachievable in the budget while considering other requirements. This is one place I would have liked to have spent more money but was unable to get enough funds together to do so, this would be my first upgrade if it were possible. 
[bookmark: _Toc67304926]Power supply unit (PSU) 
The power supply I have chosen is the [18] “Cooler Master MWE 750 Bronze 230V V2 - UK Power Supply Unit, 80 PLUS Bronze, Temperature-Responsive HDB Fan” my choice behind this was primarily linked to the budget constraints again. I chose a Cooler Master because of the reliability of the brand and this specific model for both its wattage as well as the bronze rating meaning it has a guaranteed efficiency rating of 85%, this was a concession I made due to the budget.
[bookmark: _Toc67304927]Case 
The case I have chosen is the [20] “GOLDEN FIELD N18 Gaming PC Case, Mid Tower ATX/M-ATX Case with 3 * 120mm Red LED Fans” This choice was made with budgetary constraints in mind, it is a still a professional case with 3x120mm fans which is about the standard size providing ample cooling for the unit. The case has exceptional size and space internally allowing for pretty much any GPU size to be inserted. There is also capacity for multiple additional hard drives as well as SSD’s. This case is compatible with the ATX Motherboard size. This case has a lot of space for upgrading components or adding more storage solutions such as HDD’s or SSD’s. 


[bookmark: _Toc67304928]Peripherals
[bookmark: _Toc67304929]Keyboard & Mouse
For keyboard and mouse, I have chosen [22] “MSI Vigor GK20 Gaming Keyboard” & [23] “Lenovo Legion M300 RGB” these peripherals are mid-tier in the industry meaning they provide excellent value for money, they provide the user with competitive capability when gaming as well as ergonomic usability for general working. The keyboard comes with anti-ghosting capability as well as membrane switches. 
[bookmark: _Toc67304930]Audio
For headset I chose [24] “Turtle Beach Ear Force Recon 50X” again for similar reasons as previous, the headset provides a competitive capability when playing games other than VR titles as well as giving the user a proficient level of immersion through sound on a budget. 
[bookmark: _Toc67304931]Monitor
The monitor I chose for this unit was the [21] “27" OPTIX G27C6 1920X1080 VA 165HZ 1MS FREESYNC WIDESCREEN” This was chosen for its high HZ rate, size and 1ms response time, this monitor is also curved providing a more professional and impressive look to the computer. The monitor also comes with Anti-flicker technology as well as reduced blue light combating eyestrain. I decided to give extra money to this component from savings as it has an enormous impact on the usability of a system when the VR headset is not in use. 


[bookmark: _Toc67304932]Low and High Comparison 
[bookmark: _Toc67304933]CPU
[image: ]Here you can see that higher specification CPU blows the lower Specification CPU out of the water entirely in relation to speed ranking. The chosen Intel I7 5.2GHz average turbo while the Ryzen 5 3600 only manages to clock in at 4.55 turbo.
[bookmark: _Toc67304934]GPU
[image: ]Here you can see that the RTX 3070 is rated 152% faster effective speed than that of the RX 590 meaning that although the 3070 was more expensive it will also last a significantly longer period without needing to be upgraded in comparison. 
Overall
[image: ]
Here you can see a benchmark test of both systems, as close as I could get to the actual items used in some cases which provides an overall understanding of the quality of the systems for the funding available. 



[bookmark: _Toc67304935]Similarities
[bookmark: _Toc67304936]Operating System
For operating system I chose for my build was [8] “Windows 10 Pro”, this is because windows 10 is widely regarded as the most basic operating system package for computers. I did consider looking at alternatives that would save on budget, but they are not all entirely compatible for gaming therefor it seemed ill advised to do this. Windows 10 is also considered the standard operating system that is used by people in all walks of life so is generally more user friendly. 
[bookmark: _Toc67304937]Audio
My decision for audio device for both was [12] “2.0 USB MULTIMEDIA SPEAKER FOR LAPTOP PC DESKTOP” Because this allows multiple people to enjoy a VR system simultaneously by having observers to the game that have audio capability for a low price. This seemed a very professional and basic addition that would allow a lot of versatility to the system. 
[bookmark: _Toc67304938]Fault tolerant Storage
For fault tolerant storage that meets the required 64TB I would recommend the use of [27] “QNAP TR-004 4 Bay Desktop NAS Expansion” as well as [28] “16TB Seagate ST16000NM001G Exos X16, 3.5" Enterprise HDD, SATA 3.0 (6GB/S)” The reason for these recommendations relate to cost and functionality. The QNAP TR-004 allows us to use 4x 16TB hard drives to meet the required size of 64TB but also comes with inbuild software control configurations for setting up a raid group. This would allow this external solution to be used in raid 0 to work as 1 64TB hard drive or allow for use of raid 10 which would allow you to have a single 32TB drive, but with massively reduced risk of data loss and downtime for a business environment, as well as improved read and write performance from the hard drives. Though solutions like these can be quite costly, they do provide a massive amount of resilience in storage of data, 32TB of mirror raided data reduces the likelihood of Data loss by an incredible amount. 


[bookmark: _Toc67304939]Conclusion
In conclusion I feel I have met all the requirements set to me by the assignment brief and provided two functional computers both for VR and for sale as well located and recommended a suitable fault tolerant storage device. 
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NAS Storage Device for fault tolerant storage
[28] https://www.amazon.co.uk/Seagate-ST16000NM001G-EXOS-X16-Internal/dp/B07SPFPKF4/ref=sr_1_9?dchild=1&keywords=16tb+hard+drive&qid=1616410723&sr=8-9
16TB HDD’s for Fault tolerant storage. 
[29] https://whatsabyte.com/blog/processor-threads/
Theory behind multi-threading
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Required Parts | £960|Low End Cost Reference
cPy [RYZEN 5 3600 SIX CORE 4.2GHZ (SOCKET AM4) PROCESSOR - RETAIL £ 188,99 |[1]
SystemBoard 8450 TOMAHAWK MAX £ 92992
RAM [VIPER STEEL 16GB (2X8GB) DDR4 PCA-25600C16 3200MHZ £ 6899 13
Py sapphire Radeon RX 590 Pulse (8GB GDDRS/PCI £ 265.00 [14]
PsU [Thermaltake TR2 5 Series 600w Power Supply 80 Plus £ 3855 [15]
storage Seagate BarraCuda 1 T8 Internal Hard Drive HDD = 2.5 Inch SATA 6 Gb/s 5400RPM__| £ 32.00 |16
Case CiT Dark Star Midi Case with 1 x12cm Blue LED Rear Fan £ 3400 7]
ofs Windows 10 Pro £ 9.99][8]
Monitor |VX2458-MHD 1920X1080 TN 144HZ 1MS FREESYNC £ 139.99 |[9]
Keyboard White Shark Gk-1923 Gladiator-2. £ 1755 |10]
Mouse Logitech G203 Lightsync Gaming Mouse £ 1399 |11
speakers 2.0 USB MULTIMEDIA SPEAKER FOR LAPTOP PC DESKTOP £ a06|n2l
Headset Dhaose Gaming Headset £ 1833 13]
BootssD Netac SSD 250GB £ 2879 |[14]
Case Fan |Antec 120mm Case Fan £ 499|[26]
Total| £959.56]
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Required Parts [£1800 _|High End Cost Reference
cPy [CORE 17-5700KF 3.6GHZ (COFFEE LAKE) SOCKET LGAT151 PROCESSOR £ 269,99 |[15]
SystemBoard 2450 PHANTOM GAMING 4 (SOCKET LGA 1200) DDR4 ATX MOTHERBOARD £134.99 |[16]
RAM [VIPER STEEL 16GB (2X8GB) DDR4 PCA-25600C16 3200MHZ £ 6899 i3]
GPU Gigabyte GeForce RTX 3070 EAGLE 8GB GPU £ 769,99 |[17]
PSU Cooler Master MWE 750 Bronze 230V V2 - UK Power Supply Unit, 80 PLUS Bronze, Ter| £_66.95 |118]
storage Samsung 860 EVO 1 T8 SATA 2.5 Inch Internal Solid State Drive £ 967319]
Case [GOLDEN FIELD N18 Gaming PC Case, Mid Tower ATX/M-ATX Case with 3 * 120mm Red £_72.95 [120]
o/s Windows 10 Pro £ 9.99][8]
Monitor 27" OPTIX G27C6 1920X1080 VA 165HZ 1MS FREESYNC WIDESCREEN £ 19895 |[21]
Keyboard MIS! Vigor GK20 Gaming Keyboard £ 2999 |22]
Mouse Lenovo Legion M300 RGB £ 2499 23]
Speakers 2.0 USB MULTIMEDIA SPEAKER FOR LAPTOP PC DESKTOP £ a06|n2l
Headset [TURTLE BEACH Ear Force Recon 50X Gaming Headset £ 1999 |24]
CPU Cooler PURE ROCK SLIM CPU COOLER - 52MM £ 2299|125
Total:| £1791.59





