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Introduction

Generation gaming has tasked me with building two PC Gaming Systems capable of supporting the Oculus Rift VR headset as well as been capable of running games released within the last three months. The specification dictates that a low-end build must be submitted with a budget of £960 including VAT as well as a high-end build with a budget of £1800 including VAT. For this report I will be looking at design specification for both systems using the performance for price model whilst keeping the proposed builds within the budget. The two systems will be aesthetically identical to give the impression they are part of the same product line from Generation Gaming and will give an impression of premium quality. Both builds exclude any shipping costs as these items are sourced from various outlets and would unnecessarily increase the costs.























Section 1 – Oculus Rift 

Generation Gaming has requested that both the high- and low-end PC can run Oculus Rift as part of the demonstration. Oculus Rift is a VR headset designed for PC gaming and requires a minimum of a Nvidia GTX 1060 or Radeon 470 Graphics card. The full requirements for both minimum and recommended specifications are as below [1]: 

[image: ]

Regarding the proposed high end rig the above specifications will not be an issue and, considering the low rig specification, the Oculus will have no problem working with a low-end PC such as the system that has been suggested. When you compare the GTX 1060 against the GTX1660 Super it is clear the 1660 Super is more than capable of running games at higher frames rates than the older GTX1060. 

This makes the GTX1660 Super and AMD Ryzen 3600 an excellent introductory system into the world of PC gaming and is more than adequate to provide an enhanced VR experience upon correct calibration of the system and application settings.








Section 2 –Low End System Specification and Cost

[image: ]

[bookmark: _Hlk67058224]All the above prices are correct as of 19th March 2021 and are the current Retail Prices if a consumer buys from a UK shop. The PC parts market is currently in a state of flux due to the new release of Graphic Cards and CPU’s. Generation Gaming is advised to contact the UK distributor of AMD and Nvidia to obtain a supply of these cards if they wish to begin producing these units.





Section 2.1 – PC Render Low End

The render below is indicative of how the internal of the PC will look upon completion. This render has been created using PC Builder Simulator, and due to limitations within the software, the parts are not like for like but are similar in performance [3].
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Section 2.2 – CPU – AMD Ryzen 3600

[image: ]


The AMD Ryzen 3600 has a base core clock of 3.6GHZ that can boost up to 4.2GHZ under load. It has six cores with a possible 12 cores using multi-threading [54. This has been chosen due to its excellent performance for a relatively low price and can power a system with higher-end GPU’s and be capable of outperforming some Intel CPUs (see below comparison). It also has an advantage over Intel in terms of its easier upgrade path, as upgrading the CPU to a higher-end AMD CPU will not require a new system board. Its ‘price vs performance’ value is excellent and perfect for gaming and routine everyday tasks due to the multi-threading support [5]. As with all AM4 compatible products, this processor can be upgraded to a higher model. The user should consider any additional power draw and check to see if their PSU is compatible.
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Section 2.3 – GPU Nvidia 1660 Super

[image: ]


A low end but still relatively robust GPU for 1080p and 1440p gaming [6], the GTX 1660 Super can run most modern games at playable frame rates, including Cyberpunk 2077 and Red Dead Redemption 2, which are two of the most demanding games currently available – see charts below. Low cost helps to keep the price of the build down, and it is the most powerful card available for the budget. It is an excellent entry point into PC gaming and has 6GBS of DDR6 RAM with 1536 CUDA cores which helps with productivity and gaming [7]. More than powerful enough to run VR games on the Oculus Rift – see charts below [8]. The GPU can be upgraded or changed to an AMD model based on user preference; however, the user should consider any additional power draw and check to see if their PSU is compatible.







[image: ][image: ]
  GTX 1660 Super VR Benchmarks Vs other GPUs
[image: ]
GTX 1660 Super Red Dead Redemption 2 1920 x 1080 Benchmark Vs Other GPUs [9].
*Resolutions – See Appendix 9
[image: ]
GTX 1660 Super Cyberpunk 2077 Benchmark Vs other GPUs [10].


Section 2.4 – RAM Corsair Vengeance LPX 16GB (2x8GB) 3200Mhz


[image: ]



This hardware was chosen due to its 3200mhz speed and relatively low cost for a 16GB kit and its performance with the CPU. A single stick of single-channel RAM with a 16GB capacity would inhibit the performance of this system. Most motherboards utilise at least two 64-bit channels for communication with the CPU. In a single-channel configuration, only 64 bits is possible, which is a 50% reduction in efficiency compared with the possible 128-bit throughput possible with dual-channel memory [11]. It can be upgraded by the user, providing that they check compatibility with the user manual for the system board.









Section 2.5 – Power Supply (PSU) Corsair CV Series CV450W

Using a PSU calculator [12], this power supply will be sufficient to enable this system to run effectively without any loss of power. This PSU has an 80 Plus Bronze efficiency rating and will allow expansion via future upgrades for the user depending on the warranty policy that Generation Gamer wishes to enforce. However, if the user wishes to perform upgrades of the main components such as the CPU or GPU, they will need to check to see if the PSU can support them and upgrade accordingly.
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Section 2.6 – Storage

Storage 1 – WD Blue SN250GB NVME M.2 2280 SSD
[image: ]
This was chosen based on its price and good reviews. This M.2 drive will be used for the Operating System install to ensure that Windows boots quickly. It has write speeds of 950 megabits per second (mb/s) and read speeds of 2400mb/s [13] which, while not the fastest SDD, is still fundamentally quicker than comparable 2.5” SSD drives [14].  The M.2 drive can be upgraded to a higher capacity providing the user sticks to the 2280 form factor; although they should be aware, they will potentially have to reinstall Windows 10.

Storage 2 – Seagate 1TB Barracuda Desktop 3.5” 7200RPM HDD
[image: ]

This drive’s capacity is sufficient for the user to store videos, documents, and pictures and can be used to run games, given that game file sizes have been steadily increasing in the past few years [15]. The Barracuda 1TB has a spindle speed of 7200rpm’s and a 600MB/s transfer rate, so this should be sufficient for most games [16]. As noted previously in the High-End section, games are now starting to rely more on the faster speeds of SSD, and this trend could possibly continue, although any games released before now will have no issues running off this drive.




Section 2.7 – System Board Gigabyte A320M S2H 

[image: ]

Chosen for its feature set, which includes M.2 drive support, and it is Ryzen 3000 series processor support. It is also relatively cheaper than the B450 or B350 chipset motherboards and lacks those system boards’ overclocking capabilities. However, it does support up to 3200mhz speed RAM and has RAID capabilities [17]. It is possible to upgrade up to 64GB RAM, and the AM4 platform will allow the user to upgrade the CPU if the current compatibility trend continues with AMD products. There is only one M.2 socket, so the user would need to reinstall Windows 10 to upgrade their M.2 drive effectively. The entire system specifications are as the image below:
[image: ]

Section 2.8 – Case S100 Snow MATX Tower Case- White

[image: ]


This hardware was chosen for its aesthetically pleasing design, in line with more premium products on the market but with one surprising difference, its budget price tag. It supports up to Micro ATX system boards and different cooling configurations and has a subdued appearance that would fit into a home entertainment system [18]. The S100 also features additional storage expansion slots that can accommodate up to two 2.5” drives, two 3.5” HDDs or an additional 2.5”” drive racks. The cooling can be upgraded as there is a fan mount on the front, top and back of the case, or there is room for a liquid cooling radiator to be fitted to either the top, front or rear of the case.







Section 2.9 – Monitor, Peripherals, Cooling and Operating System

Monitor - Viewsonic 24” VX2458-C-MHD
[image: ]


This monitor uses a VA (see Appendix 1) panel that has a 1800R curve. The refresh rate is up to 144hz with a 1ms response time at 1920x1080 resolution. An affordable and inexpensive gaming monitor is Gsync Compatible (See Appendix 4) , which costs significantly less than the more expensive GSYNC (See Appendix 2) monitors while maintaining a high-performance level [19].






Keyboard, Mouse, and Headset

[image: ]
This is an all-in-one bundle of Razer accessories that includes the Keyboard, Mouse, and headset. It is an entry-level bundle for this product; however, it has been chosen due it is relatively lower cost and the fact that PC gamers have their preferences for what type of mouse and keyboard they use.  For example, the Cynosa Keyboard uses membrane keys rather than mechanical keys (See appendix 5). Some users prefer membrane keys due to their soft touch, whereas others prefer the hard input and feel of mechanical keyboards. This is purely down to user choice, and as such this keyboard, it is excellent for the consumer to get started before they decide on their preference [20]. The Kraken X Lite Headset is a virtual surround sound headset with 40mm drivers, which provide decent sound quality. The user can either use the Razer software for the sound or purchase a Dolby Atmos license (Appendix 9) for £14.99, which offers greater sound spatial clarity [21]. The included mouse is a Razer Viper and is ambidextrous and has a customisable speed of up to 16,000 DPI (Appendix 6). It is ideal for left-handed users and includes optical switches for faster response time [22]. 









Case Fans – Aerocool Duo ARGB 6 pin

[image: ]
To use as a rear exhaust. The fans on the front of the case will pull cool air into the system, and this fan will then exhaust the warm air [23]. Please see the Case section.

Operating System.–.Windows.10

[image: ]

Chosen for its versatility and widespread standardisation, Windows.10 has wider compatibility with games/applications that PC gamers use as Linux and Mac.OSX have yet to fully catch up [24]. Most games releases are now on either console or Windows 10 and are sometimes ported to Linux/Mac later. Xbox Game Pass is available on Windows.10, a good starting point with plenty of content for newcomers to the PC Gaming Eco System. 

Section 3 – The High End System

Using the software ‘PC Building Simulator’ [25], I have designed the below render, showcasing the machine’s internal components without external panels. Please note, some parts are different from the price list due to limitations within the software.

[image: ]

The system includes RGB lighting, so it will stand out and attract the attention of PC gamers. The proposed desktop case will be a Corsair ICUE 220T case with 3 RGB fans in the front of the case.








Section 3.1 – Specification and Cost

[image: ]


All the above prices are correct as of 19th March 2021. They are the current recommended retail prices, should a consumer buy from a UK shop. Please note that both the Ryzen.5.5600X.CPU and RTX.3070 graphics card are challenging to currently obtain. The following section discusses these PC components briefly, providing reasoning behind each choice.



Section 3.2 – CPU AMD Ryzen 5600X
[image: ]

The Ryzen.5.5600X is a 6 core 12 thread processor based on the Zen 3 architecture. It was released to the market in November 2020 [26] and chosen over Intel due to the wider compatibility with the AM4 platform and their current performance lead over Intel (Comparison Below [27]). It is considered a mid-range processor but is ideal for mid to high end builds [28].  The 5600X has a base clock of 3.7GHZ that can boost up to 4.6GHZ. The stock cooler provided is more than adequate to cool this product even under full load. See System Board for upgradability. [image: ]
[image: ]

Section 3.3– GPU Nvidia RTX 3070


[image: ]


The Nvidia RTX.3070 is part of Nvidia’s new Ampere line up and boasts the same capabilities as the RTX 2080TI [29] – a 4k graphics card released in September 2018 [30]. It has a lower specification than the RTX.3080, which is approximately £200 more expensive [31]. It can run games such as Shadow of the Tomb Raider at an average frame rate of 114 FPS and Red Dead Redemption 2 at 81.FPS both at ultra-settings.  On CD Projekt Red’s recent Cyberpunk release with Ray tracing Enables, you can expect an average of 58 frames per second [32]. Nvidia.GPUs also include Nvidia DLSS (Deep Learning Super Sampling), which allows the image to be scaled up to higher resolutions with no performance cost – See Appendix 7.






VR Benchmarks [33].
[image: ] [image: ]
RTX 3070 – Benchmarks [34].

[image: ]Shadow of the Tomb Raider 2560.x.1440p Ultra.Settings.
[image: ]Red Dead Redemption.2.2560 x.1440.Ultra.Settings

[image: ]
Cyberpunk 2077.2560.x.1440 Ultra Settings with Ray Traced Reflections and DLSS Quality [35]





Section 3.4 – RAM Corsair Vengeance RGB Pro White 32GB (2x16GB) 3200Mhz

[image: ]

This 3200mhz RAM kit was chosen due to its cost and performance. It is possible to use a single stick of single-channel RAM with a 16GB capacity; however, the lack of bandwidth associated with single-channel RAM would inhibit this system’s performance as most system boards utilise at least two 64-bit channels for communication with the CPU. In a single-channel configuration, only 64 bits is possible, which is a 50% reduction in efficiency when compared against 128-bit throughput used with dual-channel memory. This results in a doubling of memory bandwidth, increasing the efficiency of the throughput [36]. This memory is white with RGB lighting to enhance the high-end premium quality of the build. See System Board for upgradability.












Section 3.5 – Power Supply (PSU) Corsair CX-F RGB Series 650W Modular PSU

[image: ]


Chosen for its power rating of 650W, sufficient to power this system (see screenshot below) [37]. This PSU is also fully modular which means you only need to install the cables required for your PC and will give you a more control of cable management and prevents unnecessary cabling interfering with air flow. An inadequate PSU can cause damage to the system components over time, and a user will experience continual system errors and underperforming components [38]. Note that if the user wishes to upgrade the CPU or GPU, they will need to check whether this PSU will be sufficient. This item is white with RGB lighting, enhancing the high-end premium quality of the build. See System Board for upgradability.







Power Supply Calculator[37]
[image: ]







Section 3.6 – Storage

[image: ]
HDD 1 WD.Blue.SN550.1TB.NVME.M.2.PCIE.GEN3.SSD
Chosen for its price and good reviews, this M.2 drive will be used for the Operating System install to ensure that Windows boots quickly. It has write speeds of 1950 megabit per second (mb/s) and read speeds of 2400mb/s [39] which, while not the fastest SDD, are fundamentally quicker than comparable 2.5” SSD drives [40].  Also, current generation games require an SSD to load and stream assets correctly. The 1 Terabyte size will allow a potential consumer to install these games on this drive with room to spare [41]. The user can upgrade the M.2 SSD, providing they check that it uses the 2280 form factor.


[image: ]

HDD 2 Seagate Barracuda 4TB Internal 3.5” HDD
This drive’s capacity is sufficient for the user to store videos, documents, and pictures and can be used to run games, given that game file sizes have been steadily increasing in the past few years [42]. The Barracuda 4TB has a spindle speed of 5900rpm’s which, while not as fast as an SSD or a 7200rpm drive, makes up for it by having a slightly faster speed than the usual 5400rpm spindle. A 146MB/s transfer rate should be sufficient for most games [43], but as per the SSD section, it probably should not be considered for the newer upcoming generation of games [44]. It should also be noted that this HDD is not expensive as a 4TB SSD which currently starts at £546 [45]. The user can upgrade this to a high capacity or obtain an adapter and install a 2.5”” SSD if they wish to [46].

Section 3.7 – System Board MSI B550M Pro-VDH Wi-Fi

[image: ]

The MSI.B550M Pro is an AM4 socket motherboard specifically for AMD processors. The AM4 platform is designed for cross-generation support with both new and older AMD CPU’s [47]. Both the B450 and B550 system boards are designed for enthusiasts to overclock their PCs, unlike the entry-level A320 boards [48]. The new B550 range supports PCIE Express Gen4, which allows for up to two devices to be used simultaneously and increases the bandwidth between the CPU and the PCEI slots [49]. The B450 chipset is compatible with the Ryzen 5600X via a BIOS update providing the system board manufacturer has provided one [50]. Whilst it is not recommended to overclock this system board, the B550 will allow overclocking, providing the user has adequate cooling [51]. As previously discussed, overclocking is not recommended on the Ryzen 5600X with its stock Wraith Cooler, and the usual disclaimers should be mentioned in the PC manual. Upgrade options are available with this system board, including RAM up to 128GB and speeds up to 4400Mhz, any CPU with AMD4 compatibility, and an additional M.2 drive in the second slot. It also has built-in Wi-Fi with speeds of up to 433Mbs, although a wired connection is recommended. Full specifications available below [52].





B550M Pro Specification
[image: ]






Section 3.8 Case Corsair ICUE 220T RGS Mid Tower White

[image: ]

Chosen for aesthetic reasons, this case comes with three front-mounted 120mm case fans that pull air into the system, [53] allowing for sufficient airflow for both the CPU and the GPU - keeping the internal system temperatures down. Good airflow is recommended for this build since both the CPU and GPU can reach high temperatures whilst under load [54]. Two additional fans can be placed in the top of the case with room for a radiator and liquid cooling. The case can be upgraded to include up to two extra 3.5” drives and two 2.5” hard drives [55]. The case has a similar aesthetic to the low-end build and designed to make it appear to be part of the same product line up and has a high premium appearance.






Section 3.8 – Monitor, Peripherals, Cooling and Operating System

Gigabyte.G27QC-EK27” .2560.x.1440.QHD.HDR.VA.Freesync/Gsync.Compatible Monitor.

[image: ]

27”.HDR Freesync (See Appendix 2)and Gsync Compatible monitor, allowing high refresh rates of up to 165hz and a response time of 1ms (MRPT) [56]. This monitor is ideal for the RTX.3070 to run games at high refresh rates, a perfect showcase for the system to show potential buyers the benefits of higher refresh rates. It also has a VA panel, allowing for deeper blacks and greater viewing angles than TN panels (Appendix 1). This has been chosen due to its “gamer” looks and reasonable price, plus the 1440p.165hz display.  Below is a list of benchmarks to show how the RTX.3070 performs on this monitor with select games [57]:

[image: ]






Keyboard, Mouse, and Headset

[image: ]


This is an all-in-one bundle of Razer accessories that includes the Keyboard, Mouse and headset. It is an entry-level bundle; however, it has been chosen due to its lower cost and because PC gamers have their preferences for what type of mouse and keyboard they use.  For example, the Cynosa Keyboard uses membrane keys rather than mechanical keys. Some users prefer membrane keys due to their soft touch; others prefer the hard input and feel of mechanical keyboards. This is down to user choice, so this keyboard is excellent for the consumer to get started before deciding on their preference [58]. The Kraken X Lite Headset is a virtual surround sound headset with 40mm drivers, which provide decent sound quality. The user can use the Razer software for the sound or purchase a Dolby Atmos license for £14.99, providing greater sound spatial clarity [59]. The included mouse is a Razer Viper, is ambidextrous with a customisable speed up to 16,000 DPI. It is ideal for left-handed users and includes optical switches for faster response time [60]. 








Exhaust Fan.–.Corsair.LL120.Pro.RGB.120mm.Case Fan

[image: ]

To use as a rear exhaust. The fans on the front of the case will pull cool air into the system, and this fan will then exhaust the warm air. Please see the Case section.

Operating System.–.Windows.10

[image: ]

Chosen for its versatility and widespread standardisation, Windows.10 has wider compatibility with games/applications that PC gamers use as Linux and Mac.OSX have yet to fully catch up [61]. Most games releases are now on either console or Windows 10 and are sometimes ported to Linux/Mac later. Xbox Game Pass is available on Windows.10, a good starting point with plenty of content for newcomers to the PC Gaming Eco System. 

Section 4 – High End Build Vs Low End Build

To demonstrate the difference in available performance for the two systems that Generation Gamer intends to demonstrate I have compiled the below list of benchmarks which can be used to market these systems to the consumer:




Section 4 .1 GPU Benchmarks 

This software benchmark is via 3D Mark Advanced Edition [62] which has been done using the two virtual concept systems I built using PC Builder Simulator. This is a virtual benchmark based on possible performance on the potential graphics performance of each system:
[image: ]
Low Spec PC



[image: ]
High Spec PC

As you can see in both benchmarks the RTX3070 more than doubles the performance of the GTX 1660 Super.

Below is a table further demonstrating the difference in performance when comparing these two graphic cards:

	Resolution
	GTX 1660 Super
	RTX 3070
	Difference

	 
	Average FPS
	Average FPS
	Average FPS

	Average 1920x1080 Performance
	91
	179
	270

	Average 2560x1440 Performance
	67
	133
	200

	Average 3840x2160 Performance
	58
	114
	172



At each resolution, the RTX 3070 is almost double the performance of the GTX 1660 Super [63].



Section 4 .2 CPU Benchmarks 


	Game/Software Title
	Ryzen 3600
	Ryzen 5600X
	Difference

	 
	Average FPS
	Average FPS
	Average FPS

	Godfall
	50
	123
	73

	Watchdogs Legion
	42
	103
	61

	Dirt 5
	69
	125
	56

	Assassins Creed Valhalla
	48
	108
	60

	Shadow of the Tomb Raider
	60
	139
	79

	Cyberpunk 2077
	34
	105
	71

	Tom Clancy's Rainbow Six
	147
	453
	306

	Wolfenstein Youngblood
	120
	337
	217

	F1 2020
	109
	228
	119

	Red Dead Redemption 2
	56
	114
	58

	Average FPS
	73.5
	183.5
	110




In the above table the Ryzen 5600X is almost always if not more than double the performance of the older Ryzen 3600 further demonstrating the premium level of the high-end system [64].





[bookmark: _Hlk67664312]






Section 5 Additional Costs to Consider

Although the specification of both PC builds is more than adequate for a beginner PC gamer and for use in Generation Gaming display at the fourth coming event there are some additional costs which should be considered as listed below:
Cost of PC Build
Please be aware that if the build of this PC is outsourced then Generation Gaming could potentially have to pay a premium for the assembly of this system. Costs vary depending on the company used.

Game Pad/Gaming Peripherals
Some gamers enjoy settling back and playing games using a control pad. It is often easier to play 3rd person action games using a pad and sometimes it is enjoyable to play games from the comfort of one’s sofa on the main living room tv! It should also be noted that if the consumer is into flight sims or racing sims then the relevant peripheral will need to be purchase. The most popular PC compatible gaming controller is the Microsoft Xbox Series Gamepad that has a recommended retail price of £54.99 [65]. 

Gaming Chair
For the presentation it would be ideal to have a gaming chair for the prospective buyers to sit in whilst testing the systems on display – for the VR tests of course this would not be necessary. Gaming chairs range in types and prices and this in down to the preference of the buyer although a Corsair T1 Gaming chair which retails for £264.99 is highly recommended [66]! 

Wireless Keyboard, Wireless Mouse, and Lapboard
Some PC gamers have their PC connected to their main TV so they can sit on the sofa and game in comfort. Even though a control pad is more than sufficient some prospective purchasers of the Generation Gamer PC line up may wish to still use a keyboard and mouse whilst lounging on the sofa. There are a few variations of the above on the market today such as the Corsair K63 Wireless Keyboard, Corsair Ironclaw Wireless Mouse and Corsair K63 Wireless Gaming Lapboard which is present available on Amazon.co.uk for £229.98.



Keyboard and Mouse
Some gamers have preferences for the type of keyboard they use as well as mouse which is all down to the individual. Whereas the Razer Bundle discussed previously is more than sufficient as a starting interface in PC gaming there are many different types of Keyboard and mouse on the market, and this is down to user preference and is something that the consumer can change at their leisure.

Network adapter/Cable
Even though the High-End build comes with built in Wi-Fi some users may prefer a wired connection or an alternative Wi-Fi card/adapter. Again, this is a cost for the consumer and all product documentation should specify that wireless is not available where applicable.

Software
The user will need to ensure that they purchase Anti-Virus that should include anti-malware and firewall protection for their system as this is not included in the price.
For productivity, any applications such as Office 365 also incur a charge.

Games
Games are not free with any gaming system however it is advised that Generation Gaming seek an affiliation with Microsoft’s UK office to include a free trial of or full membership of their Game pass Service. This subscription service which starts at £7.99 for PC will provide the consumer with over 100 games to play from the moment they subscribe and could be an added sweetener for the consumer to buy Generation Gaming pre-built PC’s. 











Section 6 Fault Tolerant Storage

Generation Gaming is looking to integrate robust fault tolerant storage into its organisation and has requested a design specification and costing on a proposed unit.

After conducting research, I believe the below NAS Enclosure and Hard Drives will be sufficient [68].
[image: ]

This unit has capacity for twelve 3.5”” hard drives with a and four 2.5 hard drives. As per the requirement this NAS enclosure will be more than sufficient and features option RAID as part of its system. I have located a suitable series of drives to install in this unit as below [69]:
[image: ]
These are high-capacity drives designed for use in NAS configurations and have more than enough storage for this purpose. The total cost of this including VAT is as follows:


	Item
	Unit Cost
	Qty
	Total Cost

	Seagate IronWolf Pro 16TB NAS HDD
	£426.99
	8
	£3,415.92

	QNAP TL-D1600S 16 Bay Desktop JBOD Storage Enclosure
	£870.64
	1
	£870.64

	Total Cost Incl VAT
	 
	 
	£4,286.56




Although this cost appears to be expensive it will provide the fault tolerant 64TB Back up Storage that has been requested. The QNAP TL-D1600S has an optional RAID storage unit available and if this drive is configured with a total of 128TB divided into two 64TB drives we can use RAID 1. RAID 1 allows the mirroring of two drives. In essence for NAS storage it can be utilised as a “backup of a backup” which secures and conserves data if there is an issue or problem with the originating hardware (i.e., a Server or PC) and then the backup fails. This allows recovery of data in the event of a catastrophic system issue such as hard drive failure or malware intrusion. For our proposed fault tolerant storage RAID 1 will be configured into two blocks. Block one will consist of the main 64TB back up drive for our systems and block 2 will be configured as a 64TB back of block one. If our system AND block one fails at the same time, then our data will still be recoverable on block 2. It will be very similar to the diagram that follows:

[image: ]









Section 7 Conclusion


Based on this report Generation Gaming should have two relatively affordable and performant PC systems to demonstrate at their event. Both systems are more than capable of running the Oculus Rift headset and give a great taster of VR to prospective consumers as well as maintaining a clear product lineage via the styling of the case. Furthermore, the Low-End PC is geared towards 1080p gaming, which is still hugely popular, with the bonus of high refresh rates providing the game settings are optimised. Regarding the High-End system this will be more than enough to demonstrate VR at high visual quality and run games at high refresh rates at 1440p. The High-End system is also capable of running games at 4k resolution which could be an alternative PC Monitor package should Generation Gaming begin marketing these systems.
			 


















Section 8 Bibliography


[1]	https://support.oculus.com/248749509016567/?locale=en_GB 	25/03/21
[2]	https://gpu.userbenchmark.com/Compare/Nvidia-GTX-1660S-Super-vs-Nvidia-GTX-1060-6GB/4056vs3639  	25/03/21
[3]	https://www.pcbuildingsim.com/ 19/03/21
[4]	https://www.amd.com/en/products/cpu/amd-ryzen-5-3600 “Specifications” 19/03/21
[5]	https://www.cpubenchmark.net/cpu.php?cpu=AMD+Ryzen+5+3600&id=3481 19/03/21
[6]	https://www.techradar.com/uk/news/best-nvidia-geforce-gtx-1660-ti 19/03/21
[7]	https://www.nvidia.com/en-gb/geforce/graphics-cards/gtx-1660-super/ “Specs” 19/03/21
[8]	https://www.bit-tech.net/reviews/nvidia-geforce-gtx-1660-ti-review/4/ “VR Mark” 25/03/21 
[9]	https://www.guru3d.com/articles-pages/red-dead-redemption-2-pc-graphics-performance-benchmark-review,6.html 25/03/21
[10]	https://www.guru3d.com/articles-pages/cyberpunk-2077-pc-graphics-perf-benchmark-review,4.html
[11] 	https://www.hardwaretimes.com/dual-channel-vs-single-channel-ram-which-one-is-better/
[12]	https://pc-builds.com/psu/#psuResult 19/03/21
[13]	https://shop.westerndigital.com/en-gb/products/internal-drives/wd-blue-sn550-nvme-ssd#WDS250G2B0C “Full Specifications” 19/03/21
[14]	https://shop.westerndigital.com/products/internal-drives/wd-blue-sata-2-5-ssd#WDS100T2B0A 19/03/21
[15]	https://www.extremetech.com/gaming/256790-game-installation-sizes-still-exploding-upwards 19/03/21
[16]	https://www.tomshardware.com/uk/reviews/desktop-hdd.15-st4000dm000-4tb,3494-2.html 19/03/21
[17]	https://www.gigabyte.com/uk/Motherboard/GA-A320M-S2H-rev-1x/sp#sp 19/03/21
[18]	https://uk.thermaltake.com/s100-tempered-glass-snow-edition-micro-chassis.html 21/03/21
[19]	https://www.viewsonic.com/uk/products/lcd/VX2458-C-mhd 21/03/21
[20]	https://www.displayninja.com/mechanical-vs-membrane-keyboard/ 21/03/21
[21]	https://www.trustedreviews.com/reviews/razer-kraken-x-lite 21/03/21
[22]	https://www.razer.com/gaming-mice/razer-viper/RZ01-02550100-R3U1
[23]	https://aerocool.io/product/eclipse-12/ 22/03/2021
[24]	https://root-nation.com/en/games-en/games-articles-en/en-linux-vs-windows-pc-gaming/ 22/03/2021
[25]	https://www.pcbuildingsim.com/  19/03/21
[26]	https://www.techradar.com/uk/deals/where-to-buy-amd-ryzen-5-5600x-find-stock-here#:~:text=The%20AMD%20Ryzen%205%205600X%20is%20a%20perfect%20companion%20for,at%20the%20biggest%20retail%20stores. 21/03/21
[27]	https://www.cpubenchmark.net/cpu.php?cpu=AMD+Ryzen+5+5600X&id=3859 “Popular Comparisons” 21/03/21
[28]	https://uk.pcmag.com/processors/130736/amd-ryzen-5-5600x 21st  “Gaming in the mid-range” March 2021
[29]	https://www.techradar.com/uk/reviews/nvidia-geforce-rtx-3070 “Paragraph 3” 21/03/21
[30]	https://arstechnica.com/gaming/2018/08/nvidia-announces-new-raytracing-focused-rtx-2080-2080-ti-graphics-cards/ 21/03/21
[31]	https://shop.nvidia.com/en-gb/geforce/store/gpu/?page=1&limit=9&locale=en-gb&category=GPU&gpu=RTX%203080&gpu_filter=RTX%203090~14,RTX%203080~19,RTX%203070~19,RTX%203060%20Ti~9,RTX%203060~13,RTX%202060~5,GTX%201660%20SUPER~7,GTX%201660~4,GTX%201650%20SUPER~3,GTX%201650~12  21/03/21
[32]	https://www.techspot.com/article/2165-cyberpunk-dlss-ray-tracing-performance/ 22/03/2021
[33] 	https://www.legitreviews.com/nvidia-geforce-rtx-3070-founders-edition-review_222986/10 22/03/2021
[34]	https://www.tomshardware.com/uk/reviews/nvidia-geforce-rtx-3070-founders-edition-review/3  22/03/2021
[35]	https://www.techspot.com/article/2165-cyberpunk-dlss-ray-tracing-performance/ 22/03/21
[36]	https://www.hardwaretimes.com/dual-channel-vs-single-channel-ram-which-one-is-better/
	“Single Channel Vs Dual Channel “ 22/03/2021
[37]	https://outervision.com/power-supply-calculator 22/03/2021
[38]	https://www.reviversoft.com/blog/2012/12/inadequate-power-supply/ 22/03/2021
[39]	https://shop.westerndigital.com/products/internal-drives/wd-blue-sn550-nvme-ssd#WDS100T2B0C  22/03/2021
[40]	https://shop.westerndigital.com/products/internal-drives/wd-blue-sata-2-5-ssd#WDS100T2B0A  22/03/2021
[41]	https://www.thenerdmag.com/how-to-enable-the-cyberpunk-2077-slow-hdd-mode-on-pc/“Enable Cyberpunk Slow HDD Mode” 22/03/2021
[42]	https://www.extremetech.com/gaming/256790-game-installation-sizes-still-exploding-upwards	22/03/2021
[43]	https://www.tomshardware.com/uk/reviews/desktop-hdd.15-st4000dm000-4tb,3494-2.html		22/03/2021
[44]	https://www.denofgeek.com/games/playstation-5-xbox-series-x-graphics-pc-amd-nvidia/	21/03/2021
[45]	https://www.amazon.co.uk/s?k=4tb+m.2&i=computers&ref=nb_sb_noss_2	21/03/2021
[46] 	https://www.amazon.co.uk/Akasa-AK-HDA-03-2-5-3-5-Inch-SSD-Adapter/dp/B005ZWGFAC 23/03/2021	21/03/2021
[47]	https://www.msi.com/Motherboard/support/B550M-PRO-VDH-WIFI#support-cpu
	21/03/2021
[48]	https://www.gamersnexus.net/guides/3582-amd-chipset-differences-b550-vs-x570-b450-x470-zen-3	“AMD B550 Chipset” 21/03/2021
[49]	https://www.techspot.com/review/1893-pcie-4-vs-pcie-3-ssd/	21/03/2021
[50]	https://hardwarecanucks.com/cpu-motherboard/ryzen-5000-b450-bios-update-performance-compatibility/ 	22/03/2021
[51]	https://www.msi.com/Motherboard/B550M-PRO-VDH-WIFI	22/03/2021
[52]	https://www.msi.com/Motherboard/B550M-PRO-VDH-WIFI 	22/03/2021
[52]	https://www.msi.com/Motherboard/B550M-PRO-VDH-WIFI/Specification	22/03/2021
[53]	https://www.corsair.com/us/en/Categories/Products/Cases/Mid-Tower-ATX-Cases/iCUE-220T-RGB-Airflow-Tempered-Glass-Mid-Tower-Smart-Case/p/CC-9011174-WW	20/03/2021
[54]	https://www.howtogeek.com/303078/how-to-manage-your-pcs-fans-for-optimal-airflow-and-cooling/	“Section The basics: Cool air in hot air out” 20/03/2021
[55]	https://www.corsair.com/us/en/Categories/Products/Cases/Mid-Tower-ATX-Cases/iCUE-220T-RGB-Airflow-Tempered-Glass-Mid-Tower-Smart-Case/p/CC-9011174-WW#tab-tech-specs	20/03/2021
[56]	https://www.gigabyte.com/uk/Monitor/G27QC#kf	22/03/2021
[57]	https://www.theverge.com/2020/10/27/21534142/nvidia-geforce-rtx-3070-review	“Section 1440p Testing”		22/03/2021
[58]	https://www.displayninja.com/mechanical-vs-membrane-keyboard/ 	23/03/2021
[59]	https://www.trustedreviews.com/reviews/razer-kraken-x-lite	23/03/2021
[60]	https://www.razer.com/gaming-mice/razer-viper/RZ01-02550100-R3U1	 23/03/2021
[61]	https://root-nation.com/en/games-en/games-articles-en/en-linux-vs-windows-pc-gaming/ 22/03/2021
[62]	https://www.3dmark.com/	20/03/2021
[63]	https://www.gpucheck.com/compare/nvidia-geforce-rtx-3070-vs-nvidia-geforce-gtx-1660-super/intel-core-i9-10900k-vs-intel-core-i7-8700k-3-70ghz/	26/03/2021
[64]	https://www.techspot.com/review/2185-amd-zen-3-ryzen-5600-versus/		26/03/2021
[65]	https://www.microsoft.com/en-gb/p/xbox-wireless-controller-usb-c-cable/8t8kcnb1xs3d?cid=msft_web_collection	25/03/2021
[66]	https://www.corsair.com/uk/en/Categories/Products/Gaming-Chairs/t1-race-2018-config/p/CF-9010011-WW	25/03/2021
[67]	https://www.microsoft.com/en-gb/p/xbox-game-pass-for-pc/cfq7ttc0kgq8?activetab=pivot%3aoverviewtab	26/03/2021
[68]	https://www.amazon.co.uk/QNAP-TL-D1600S-Desktop-Storage-Enclosure/dp/B084Q3DGTD/ref=sr_1_1?dchild=1&keywords=QNAP+TL-D1600S&qid=1616754209&s=computers&sr=1-1	26/03/2021
[69]	https://www.ebuyer.com/884940-seagate-ironwolf-pro-16tb-nas-hard-drive-3-5-7200rpm-256mb-cache-st16000ne000	26/03/2021
[70]	https://www.booleanworld.com/raid-levels-explained/	26/03/2021




Section 9 Appendices

1) Monitor Panel Types and differences
https://www.ebuyer.com/monitor-panels

2) Variable Refresh Rate Technologies
GSYNC
https://www.digitaltrends.com/computing/what-is-g-sync/

3) AMD Freesync
https://www.amd.com/en/technologies/free-sync	

4) GSYNC Compatible
https://www.displayninja.com/g-sync-compatible-vs-native-g-sync/	

5) Keyboard Types
https://steelseries.com/blog/choose-the-right-gaming-keyboard-17	

6) Mouse DPI
https://www.howtogeek.com/182702/mouse-dpi-and-polling-rates-explained-do-they-matter-for-gaming/#:~:text=Dots%20per%20inch%20(DPI)%20is,when%20you%20move%20the%20mouse.&text=On%20the%20other%20hand%2C%20a,point%20at%20things%20more%20accurately.

7) Nvidia DLSS
https://www.nvidia.com/en-gb/geforce/technologies/dlss/	
8) Dolby Atmos
https://www.dolby.com/technologies/dolby-atmos/	
9) Display Resolutions
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Specifications

AMD Ryzen™ 5 3600

# of CPU Cores: 6

Max Boost Clock @: Up to
22GHz

Total L3 Cache: 32M8

Package: A4

‘Thermal Solution (MPK): Wraith

Stealth

*0 support
‘Windows 10 - 64-Bit Edition
RHEL x86 64-Bit

Ubuntu x86 62-Bit

*Operating System (05) support
will vary by manufacturer.

# of Threads: 12

Total L1 Cache: 384KB.

Unlocked ©: Yes

PCI Express® Version: PCle 4.0
x16

Default TDP / TDP: 65W.

Base Clock: 3.6GHz

Total L2 Cache: 3ME.

€MOS: TSMC 7nm FinFET

‘Thermal Solution (PIB): Wraith
Stealth

Max Temps: 95°C
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Popular comparisons for AMD Ryzen 5 3600

As of 25th of March 2021 - Higher results represent better performance.

Processor Average CPU Mark

AMD Ryzen 5 3600 PR 17,866
AMD Ryzen 5 3600X — 18323
Intel Core i7-9700 @ 3.00GHz — 13520
AMD Ryzen 5 2600X — 14,081
Intel Core i7-5700F @ 3.00GHz — 13687
Intel Core i5-10600K @ 4.10GHz — 14,604
AMD Ryzen 5 3500X — 1341
Intel Core i5-10600 @ 3.30GHz — 1389
Intel Core i5-10600KF @ 4.10GHz — 14,605
ANID Ryzen 5 2600 — 13220
Intel Core i7-10700F @ 290GHz — 17,070
AMD Ryzen Threadripper 1900X — 16694
Intel Core i5-9600KF @ 370GHz — 10872




image51.png
When high-definition TVs became the norm, manufacturers developed a shorthand to explain
their display resolution. The most common numbers you see are 720p, 1080p, 1140p or 4K. As
we have seen, the “p" and the ‘" tell you whether it is a progressive-scan or an interlaced-scan
display. Moreover, these shorthand numbers are sometimes used to describe computer monitor
as well, even though in general a monitor is capable of a higher definition display than a TV. The
number always refers to the number of horizontal lines on the display.

Here's how the shorthand translates:

* 720p = 1280 x 720 ~ is usually known as HD or "HD Ready” resolution
« 1080p = 1920 x 1080 ~ is usually known as FHD or “Full HD" resolution

* 1440p = 2560 x 1440 — is commonly known as QHD or Quad HD resolution, and it is typically
seen on gaming monitors and on high-end smartphones. 1440p is four times the resolution
720p HD or “HD ready.” To make things even more confusing, many premium smartphones
feature a so-called 2960x 1440 Quad HD+ resolution, which still fits into 1440p.

« 4K or 2160p = 3840 x 2160 ~ is commonly known as 4K, UHD or Ultra HD resolution. Itis
huge display resolution, and it is found on premium TVs and computer monitors. 2160p is
called 4K because the width is close to 4000 pixels. In other words, it offers four times the
pixels of 1080p FHD or “Full HD."

* 8K or 4320p = 7680 x 4320 — is known as 8K and it offers 16 times more pixels than the
regular 1080p FHD or “Full HD" resolution. For now, you see 8K only on expensive TVs from
Samsung and LG. However, you can test whether your computer can render such a large

amount of data using this 8K video sample:
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NVIDIA Turing™ archiecture and GeForce Experience™
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Protecton Back Plate:

Core Clock
1830 MiHz (Reference Card: 1785 MHz)
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Calculation result

Poer Consumption By Component Types In W (Wats) Max W lar use
® GPU Processon) 220w
@ GPU (Graphic card)
:;j:‘u"sj““"’ For safety reasons because some apps can exceed that
® Keybooed Wattage we need to add extra wattage for PSU just in case
! of that hard load.
PSU Minir
275w

SU Recomrizn
300 W and more

PSU Wattage Table

1. AMD Ryzen 5 3600 CPU (Processor) 1 65w 65w
2. NVIDIA GeForce GTX 1660 SUPER GPU (Graphic card) 1 125w 125w
3. Desktop MBO Motherboard 1 35w 35w
4. standard Mouse Mouse 1 1w 1w
5. Standard Keyboard Keyboard 1 3w 3w
Total: 220 W

Minimal PSU Wattage: 275 W
Recommended PSU Wattage: 300 W
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GA-A320M-52H (rev. 1.x) s w20 Key Features Speciication  Support  News & Awards  Leam more. By
W Compare

1. AM4 Socket: Supports AMD 3rd Gen Ryzen™ 2nd Gen Ryzen™/ 1st Gen Ryzen™/ 2nd Gen Ryzen™ with Radeon™ Vega
Graphics/ 1st Gen Ryzen™ with Radeon™ Vega Graphics/ Athlon™ with Radeon™ Vega Graphics/ 7th Gen A-series/ Athlon

cPu
X4 Processors.

(Please refer "CPU Support List" for more information. )

Chipset 1.AMD A320

1.2 DDR4 DIMM sockets supporting up to 64 GB (32 GB single DIMM capacity) of system memory.
2. Dual channel memory architecture
3. Support for DDR4 3200(0.C.)/2933(0.C.V2667*12400/2133 MHz memory modules
* Actual support may vary by CPU.
4. Support for ECC Un-buffered DIMM 1Rx3/2Rx8 memory modules (operate in non-ECC mode)
5. Support for non-ECC Un-buffered DIMM 1Rx8/2Rx@/1Rx16 memory modules
6. Support for Extreme Memory Profile (XMP) memory modules

(Please refer "Memory Support List" for more information )
Integrated Graphics Processor:

1.1x D-Sub port, supporting a maximum resolution of 1920x1200@60 Hz
2.1 DVID por, supporting a maximum resolution of 1920x1200@60 Hz
*The DVI-D port does not support D-Sub connection by adapter.
Onboard Graphics 3.1 x HDMI port, supporting a maximum resolution of 4096x2160@24 Hz
* Support for HDMI 1.4 version.

Maximum shared memory of 2 GB.

* Actual support may vary by CPU.

1. Realtek® Audio CODEC

2. High Definition Audio

3. 2/4/5.117 1-channel
*To configure 7.1-channel audio, you need to open the audio software and select Device advanced settings > Playback Device
to change the default setting first. Please visit GIGABYTE's website for details on configuring the audio software.

4. Support for SIPDIF Out

LAN 1. Realtek® GbE LAN chip (10/100/1000 Mbit)

1.1x PCI Express x16 slot, running at x16 (PCIEX16)"
* Actual support may vary by CPU.
Expansion Slots (The PCIEX16 slot conforms to PCI Express 3.0 standard)
2.2 PCl Express x1 slots
(The PCI Express x1 slots conform to PCI Express 2.0 standard )

1.1x M2 connector (Socket 3, M key, type 2242/2260/2280/22110 SATA and PCle x42® SSD support)
* Actual support may vary by CPU.

2. 4 SATA6GbIs connectors

3. Support for RAID 0, RAID 1, and RAID 10
* Referto "1-7 Intemal Connectors,” for the installation notices for the M 2 connector.

Storage Interface

(Note) Supports only M 2 SATA SSDs when using an AMD Athlon™series/ 7th Gen. A-series or Athlon™ X4 APU.
Chipset:

1.2xUSB 3.1 Gen 1 ports available through the intemal USB header
2.6xUSB 2.0/1.1 ports (2 ports on the back panel, 4 ports available through the intemal USB headers)

usB
CcPU;

1.4xUSB 3.1 Gen 1 ports on the back panel
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Exd VAT ~ VATRate VATAmount Costlind VAT

AMD RYZEN 5 5600 (SOCKET AM) PROCESSOR B £55.00 32098
cpu

Nvidia RTX 3070 008 0% B 225900
RAM

CORSAIR VENGEANCE RGB PRO WHITE 32G8 (2X 16G8) 3200MHZ DDR4 RAM a8 20% 2035 10073
Power Supply

CORSAIR CX-F RGB SERIES 550W 80 PLUS BRONZE FULLY MODULAR PSU POWER SUPPLY - WHITE 6015 0% 1283 7558
m.2SsD.

WD BLUE SNS50 178 NVME 1.2 2280 PCIE GEN3 SSD EA 0% £15.00 808
HDD

Seagate BarraCuda 4 T8 Intemal Hard Drive HDD 6745 0% 139 8035
system Board

MS! BS50M PRO-VDH WIF| MOTHERBOARD 9155 0% 1833 £10999
case.

CORSAIR ICUE 220T RGB TEMPERED GLASS MID TOWER CASE- WHITE 66.47 0% 1320 ES
Monitor

GIGABYTE G27QC-EK 27" QHD HDR VA FREESYNC/G-SYNC COMPATIBLE 165HZ CURVED GAMING MONITOR  £25953  20% 5181 31128
Peripherals Bundle £5833  20%  £1167 £69.99

RAZER POWER UP BUNDLE - CYNOSA LITE VIPER KRAKEN X LITE - UK LAYOUT (Includes the Below)
RAZER Viper Optical Gaming Mouse

RAZER Kraken X Lite 7.1 Surround Sound Gaming Headset

RAZER Cynosa Lite Essential Gaming Keyboard

Exhaust Fan
CORSAIR LL120 PRO RGB 120MM DUAL LIGHT LOOP CASE FAN - SINGLE PACK 1749 0% 350 £2089
Oerating System

Windows 10 833 0% 167 XY

ExIVAT VATRate VATAmount Costind VAT
Total System Cost £1498.99  20%  £29950  £179879
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Specifications

AMD Ryzen™ 5 5600X

# of CPU Cores: 6

Max Boost Clock @: Up to
26GHz

Unlocked ©: Yes

PCI Express® Version: PCle 4.0

95°C

# of Threads: 12

Total L2 Cache: 3VE

€MOS: TSMC 7nm FinFET

*0s support
Windows 10 - 64-Bit Edition
RHEL x86 64-Bit

Ubuntu x86 64-Bit

*Operating System (0S) support
will vary by manufacturer.

Base Clock: 3.7GHz

Total L3 Cache: 32MB.

Package: AV

Default TOP / TDP: 65W
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Popular comparisons for AMD Ryzen 5 5600X

As of 25th of March 2021 - Higher results represent better performance.
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Real Power Consumption

OuterVision Power Supply Calculator is the most accurate PC power consumption calculator available and is trusted by computer enthusiasts, PC
hardware and power supply manufacturers across the Globe. Are you building a modern gaming PC. low power HTPC media server, or maybe you need
to figure out power requirements for a rack in a data center? We've got you covered - OuterVision PSU Calculator will help you to select a suitable power
supply unit and even Uninterruptible Power Supply (UPS) for your system. Building cryptocurrency mining rig? Check our Mining Rig Builder tool.

Video Card Overclock

Basic version of the OuterVision Power Supply Calculator allows users to quickly estimate power consumption with minimal selection of PC parts. On the
other hand, our Expert, more advanced version of the PSU Calculator greatly extends the ability to select various PC parts and components, adds CPU
and Graphics card overclocking, and allows consumers to calculate PC energy consumption, compare PSU efficiencies, and ultimately project energy cost.

Expert

Motherboard Computer Utilization Time
Deskiop v 8 hours per day ~
cPy ‘Gaming/Video Editing/3D Rendering Time
1 v/ X | AMDRyzen 55600 8 hours per day v

CPU count: by default t's 1 physical chip. Multicore CPU still counts as 1
physical CPU. Note: Standard keyboard, mouse, and 8 hours of computer utilization per day
already included in calculations.

Memory
Results:
2 viX FB DIMMs?
& | hupsyioutervision com/biyUnCy | <>/ &5 (bl b T
16GB DDR4 Module v
Load Wattage: 371 W
Recommended PSU Wattage: 421 W
Video Cards
Recommended Power Supply:
NVIDIA v PRI

Energy Cost (with monitor): £151.76/yr
1 v|x []surch
EVGA 650 8Q, 80+ BRONZE 650W, Semi Modular Power Supply -

NVIDIA GeForce RTX 3070 v Available at Amazon
Storage

1 v X | M2NVMeSSD v

1 v X| SATAS5.4KRPM v
Optical Drives.

0 v X -Select v

0 v X -Select v

1 v X| LED27inches v
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B550M PRO-VDH WIFI

Flash BIOS Button BUSINESS ELEGANCE
Simply use a USB key to flash
any BIOS within seconds,
without installing a CPU,
memory or graphics card.

Wi-Fi
Delivering AC speeds up to .

433Mbps with lower CPU
loading and better long-term
usage.

Core Boost

With premium layout and digital
power design to support more
cores and provide better
PDR4-Beost

The fully isolated DDR circuit to
deliver pure data signals for the
best performance and stability.

Audio Boost
Reward your ears with studio

grade sound quality for the M.2 Shield Frozr
mostimmersive gaming Strengthened built-in M.2
20z ThickenedGopper thermal solution. Keeps M.2
PCB SSDs safe while ling

An enhanced PCB design throttling.
improves heat dissipation and

performance reliability.
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B550M PRO-VDH WIFI

PRODUCT SPECIFICATIONS | | DETAIL | < DATASHEET

CPU (MAX SUPPORT) ‘Support for 3rd Gen AMD® Ryzen™ processors and future AMD® Ryzen™ processors with BIOS update

SOCKET AMD Socket AM4

CHIPSET AMD®BS550 Chipset

'DDR4 MEMORY 18661 2133/ 2400/ 2667/ 2800/ 2933/ 3000/ 3066/ 3200/ 34661 3600/ 3733/ 3866/ 4000/ 4133/ 42661 4400 + Mhz by JEDEC and AXMP OC.
MODE

MEMORY CHANNEL Dual

DIMM SLOTS 4

MAX MEMORY (GB) 128

PCHEX16 1

PCHE GEN Gend/ Gen3

PCHEX1 2

SATAIl 4

Mm2sLoT 2

RAID 0110

TPM (HEADER) 1

N 1xRealtek® RTLB111HN Gigabit LAN

WIFI & BLUETOOTH Y

USB 3.2 PORTS (FRONT) 1(Gen 1, Type C), 2(Gen 1, Type A)

USB 3.2 PORTS (REAR) 4(Gen 1, Type A)

USB 2.0 PORTS (FRONT) 4

USB 2.0 PORTS (REAR) 2

'SERIAL PORTS(FRONT) 1

AAUDIO PORTS (REAR) Realtek® ALCB92/ALCS7 Codec.

DISPLAYPORT 1

VGA 1

HOMI 1

DIRECTX 12

FORM FACTOR MATX

OPERATING SYSTEM ‘Support for Windows® 10 64-bit
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RTX 3070 REVIEW (1440P)

Benchmark
Microsoft Flight Simulator
‘Shadow of the Tomb Raider

‘Shadow of the Tomb Raider
(©Lss)
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CoD: Warzone (RT)
Fortite

Fortrits (0SS quality)
Fortrits (LSS perf)
Gears §

cs:60

Death stranding

Death Stranding (DLSS
quality)

Death Stranding (OLSS perf)
Control

Control (DLSS quality + K1)
control (k1)

Control (0L quality)
Metro Exodus

Metro Exodus (RT)

Metro Exodus (DLSS+RT)

RTX 2080 Founders
Edition
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102fps
1asips
152ips
ssfps
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1140ps

141fps

184tps
Teips
Toips
asips
114tps
asips
21658

a2fps.

RTX 3070 Founders
Edition

a0fps.
111fps

1187ps

1a0fps
1260ps
1asips
172ips
215ips
108fps
2751ps
1aafps

168ips

1720ps
asips
s4fps
sthps
140fps
aofps
1908

27ips

RTX 3080 Founders
Edition

a0fps.
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144fps
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1azips
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120fps
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188ips

100fps
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JQNAP TL-D1600S 16 Bay Desktop JBOD JOIEl LA I

Visit the QNAP Store

Price: £870.54 Delivery at no extra cost for Prime members

© Get £6 extra with your first Top Up. “Terms an conditions apply. i
offer

New (6) from £870.54 Delivery at no extra cost for Prime members

= Lockable hard drive trays prevent accidental drive removal.

« SFF-8088 (or SFF-8644) connection cable supports four SATA 6Gby/s channels
per cable (24Gb/s in total) and provides faster data transfer speeds than
€SATA 2nd USB.

= Easy to use. QNAP NAS and PC can both use utilty software to mornitor,
obtain, and manage JBOD information.

» See more product details

Compare with similar items




image49.png
Seagate IronWolf Pro 16TB NAS Hard Drive 3.5’
256MB Cache

7200RPM

KFind: 884940 | M

Fk KKk Read 4 reviews ® sk an ovner

- 35" NAS HDD
- SATA3.0 (6GbIs)
- 7200rpm 256MB Cache

IRONWOLF

16TB

Gl N NN

£426.99 i

93 save £42.99

0% Interest offers available learn more

PR Add to Basket

T seer, sssarvy 0 3y

v In Stock

v Order within 10 hours for delivery on
Saturday, 27th March

v collect? Click & Collect available

© Addto Wish List

P Gieon

©) 0% Interest for 4 months
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Recommended Spec

Minimum Spec.

Processor el 5-4590/AMD Ryzen 5 500X or greater | Intel 3-6100/AMD Ryzen 3 1200, FX4350 or greater

Graphics Card IIVIDIA GTX 1060/AMD Radeon RX 430 ot 'NVIDIA GTX 1050 TUAMD Radeon RX 470 orgreater

Alternative Graphics 'NVIDIA GTX 860 4 GB/AMD Radeon R9 290 or
'NVIDIA GTX $70/AMD Radeon RS 290 or greater

Memory 5GB+RAM 5GB+RAM

Operating System Windows 10 Windows 10

USB Ports (Rif) 3XUSB 3.0 ports, lus 1x USB 20 port 1% USB 3.0 port, plus 2 x USB 20 pors

Video Output (Rift)

‘Compatible HDMI 13 video output

‘Compatible HDMI 13 video output
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Exd VAT ~ VATRate VATAmount Costind VAT

AMD RYZEN3 3600 (SOCKET AM) PROCESSOR. faer 0% 2633 £17000
)

Nvidia GTX 1660 Super o1 0% 2200 £26300
RAM

Corsair Vengeance LPX 16GB (2(GB) 3200mhz RAM ey 20% £1050 B
Power supply

CORSAIR CV Series (V450 £3185 0% 633 3758
m2ssD

WD BLUE SN550 25065 2558 0% £518 £3105
HDD.

Sesgate BaraCuda 1 T8 Interal Hard Drive HDD. 2749 0% 550 3299
system Board

Gigabyte A320M-S2H 3749 20% 750 059
Case

$100 Snow Micro-ATX Tower Case - White Tempered Glass £2083 20% 2217 059
Monitor

Viewsonic VX2é58-C-MHD. a8 0% £25.00 £14999
Peripherals Bundle 5833 20%  £1167 £69.99

RAZER POWER UP BUNDLE — CYNOSA LITE VIPER KRAKEN X LITE - UK LAYOUT (Includes the Below)
RAZER Viper Optical Gaming Mouse.

RAZER Kraken X Lite 7.1 Surround Sound Gaming Headset

RAZER Qynosa Lite Essential Gaming Keyboard

Intake Fan
Aerocool Due 12 Argb 6 pin 120mm Case Fan £6.39
Exhaust Fan

Aerocool Due 12 Argb 6 pin 120mm Case Fan 533 0% £107 639
Operating System

Windows 10 833 0% 167 XY

EXIVAT  VATRate VATAmount Costind VAT
Total System Cost  £77363  20%  £15089 95475




