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[bookmark: _Toc69486443]Introduction 
This report discusses and analyses the assemblage of two computers for different purposes. Scenario one is a computer for an elderly relative who has poor eyesight. Their computer will be used for regular everyday tasks and does not need to be specialised in any way. Scenario two is a computer for an aspiring graduate that wants to start their own business of editing and producing 4K video. As well as a computer, the graduate also wants expandable external storage to be used in conjunction with a Redundant Array of Inexpensive Disks (RAID) mechanism.

1. [bookmark: _Toc69486444]Scenario 1
The first scenario in this report is for an elderly relative that wants a low cost PC to be able to run simple software and perform basic word-processing functions. The PC will not be used for any intense or demanding tasks therefore making the minimum requirements for the machine very low.  The elderly relative also has failing eyesight, and so a larger monitor and a keyboard with large, printed legends have both been chosen for the complete finished set up. These choices will be discussed later on in the report.

[bookmark: _Toc69486445]1.1 PC Components
The nature of this scenario led to some consideration for the overall size of the system and what case would best fit the needs of the client. Both a Mid Tower and a Mini-ITX Tower were considered for the build. However, the final decision was for a Mid Tower to be used with the system. The reason for choosing the Mid Tower over the Mini-ITX option was due to the consideration that the client is elderly, meaning that the PC will likely be placed on the floor next to the desk where it will be used. Having the Mini-ITX case on the floor may provide some problems if the elderly relative has trouble reaching down to the PC. Because of this concern, the Mid Tower was chosen as it would provide easier access to the power button. With the size of the tower discussed, the choice of tower now also needs to be discussed. The choice of case for the build is the Bitfenix Nova [1]. This case was chosen because it has plenty of space for expansion if it would ever be needed and there is more than enough space provided for the RAM and the CPU cooler. To accompany the case, the ASRock B560M Micro-ATX motherboard was chosen [2]. This choice of motherboard allows for plenty of space left in the case and also has many connections for both the front panels and the peripherals that will be used in the final setup. The ASRock B560M has an LGA 1200 socket for Intel-based CPUs. To use in the system, an Intel core i5 10300 [3] was selected. This CPU is an excellent choice for the system as it has 4 cores and the clock speed can be boosted up to 4.4GHz should the need arise. As well as the high clock speed for the requirements of the PC, this CPU also has the Intel UHD Graphics 630 processor which will be more than capable of playing videos at standard resolutions such as HD 1080p. The onboard graphics processor will take care of all the graphical needs of the system, meaning there is no need for a dedicated graphics card, saving both money and space in the computer[4]. 	Comment by Ian Lewis: May be a bit excessive for the requirements	Comment by Ian Lewis: 
The low requirements and needs for the system led to the choice of 8GBs of Random-Access Memory (RAM) being plenty for the system. The choice of 4GBs was considered but the longevity and efficiency of the system was prioritised, leading to the selection of 8GBs. The 8GBs will allow for any basic word-processing programs and videos to be used and played with no problems. The brand of RAM chosen was Samsung [5], who are very reliable and are experts in both volatile and non-volatile storage solutions. For the storage in the system, a 480GB Crucial Solid-State Drive (SSD) [6] was selected. Once again the low requirements for the system allow for a small and cheaper non-volatile storage device to be chosen. The option of a Hard-Drive Disk (HDD) was also considered, but the faster speeds of the SSD and the increased reliability[7] was very valuable to the system. A Kolink Core 500Watt power supply unit (PSU)[8] was selected also. The 500 Watts is well over the power draw of what the pc would need. In the interest of increasing the lifespan of the PC, the higher Wattage PSU was chosen. This would also allow for the application of the PSU efficiency curve[9], helping with both the efficiency and the lifespan of the unit. 	Comment by Ian Lewis: 	Comment by Ian Lewis: 
This PC is intended for an elderly relative to use as a home computer and perform basic tasks and to watch some videos. Because the relative is elderly, the choice to have a DVD/CD player was considered and chosen to be added to the PC. Many modern-day computers often do not include an optical drive[10], however the age of the relative was considered and therefore the choice to include one was made for ease of use purposes. A simple and easy to use drive was chosen. The ASUS x24 DVD/CD[11] fit with all the criteria and was a good fit for the system. Lastly, the ASRock B560M allows for m.2 network cards to be installed. For ease of use reasons there will be an m.2 Wi-Fi network card installed into the motherboard, allowing the relative to connect to the internet over Wi-Fi. Having the network card helps minimise possible problems an elderly individual might have with an ethernet cable. The workload for the network card will likely be very low so the Lycom DT-134E M.2 Wireless Adapter[12] was selected to be installed.
	The total spent on this system including VAT would be £432.31. This is a low cost custom computer that will last a long time with appropriate ease of use and accessibility features taken into account.	Comment by Ian Lewis: 	Comment by Ian Lewis: When added to the peripherals cost this is not a very “budget” system

1.2 [bookmark: _Toc69486446]Peripherals
When finding choices for peripherals, there were two main factors taken into account. The first of the two was the size of the monitor that would be used, especially because the elderly relative has failing eyesight. The monitor chosen was an AOC 24-inch FHD[12] monitor capable of 1080p FHD resolution at 60Hz, which for the purpose and uses of this computer system is plenty. The 24-inch panel should be large enough and easy enough to see when sitting at a desk, so having problems with vision should prove to be no issue. This panel also supports both VGA and HDMI inputs which are both valid options for what the relative would be doing. Input devices are also needed for a computer system. Continuing to take into account the elderly relative’s failing vision, a full size keyboard as specified was chosen along with large printed legends. The large printed legends on the keyboard will help with typing and make it easy to see from short to medium distance where the relative would most likely be sitting. The choice of keyboard is the HDE Large Print Keyboard[13]. This keyboard also offers white keycaps with black legends, allowing for extra help for the visually impaired. Finally the mouse chosen is a simple mouse. Trust Carve Wired USB Mouse[14] offers everything needed for the relative. A simple three button design and a scroll wheel avoids all complications and makes it easy to use. Offering both 1000 and 1200 dots per inch(dpi) models, the choice was made to get the 1200dpi model meaning less movement would be needed for the relative to move the cursor across the screen. Less movement of the arm can make using the computer for extended periods of time easier, especially for elderly individuals.
	The cost of all the peripherals together would be £141.44 including VAT. All peripheral choices include considerations for the elderly relative and their failing eyesight, such as the large printed keycaps and the 24-inch monitor.	Comment by Ian Lewis: 

2. [bookmark: _Toc69486447]Scenario 2
The second scenario in this report will focus on the building of a PC for a recent graduate looking to start their own 4K video editing and producing company. Due to the nature of this build needing to be high end for the processing of 4k video, a budget of £2500 has been allocated. Software considerations were taken into account when choosing parts for the system. Relative softwares and applications were also researched to provide a better understanding of how these programmes interact with the computer. In addition to software research, research was done on the types of RAID best suited for the storage extension.
[bookmark: _Toc69486448]2.1 PC Components
Starting off the list of components, we have the case. For this computer the Corsair 750D Airflow[16] was chosen. This case has ample airflow with two large 140mm fans as intakes and will have a 140mm fan as an exhaust. The Corsair 750D is a full tower with capabilities of housing up to a 360mm All-in-one(AIO) liquid cooler on the top mount if desired. The motherboard chosen for this computer was the ASUS ROG Strix z590-E[17]. This motherboard provides us with plenty of Serial Advanced Technology Attachment(SATA)  expansion slots, should additional drives be needed in the future. Looking at the needs and uses of the system based on current technologies (last updated 16/04/2021), the AMD Ryzen 9 5900X[18] seems a good fit for a 4K video editing and producing system. The slightly more expensive AMD Ryzen 9 5950X was also considered; however, it was deemed that the price to performance increase was not warranted given that the 5950X is over £200 more expensive than the chosen CPU. The Ryzen 5900X also out-performs its Intel counterparts[19], making it one of the top options for this editing rig. To cool this CPU, the Hyper 212 CPU Cooler[20] was chosen. There were many choices that could have been implemented for the RAM in this system, however the choice was made to use the Corsair Vengeance PRO 32GB 3600MHz[21]. This RAM kit offers everything needed for a system such as this one. The higher MHz of 3600 works better in conjunction with the new Ryzen architecture[22][23] allowing for better encoding. Sources tested in gaming can provide useful information on the interactions between the CPU and the GPU, as well has how well they can work in conjunction with varying tasks.	Comment by Ian Lewis: 	Comment by Ian Lewis: 
	There was a wide range of choices for GPUs to put into this system. Both AMD and Nvidia cards were considered. Due to the current GPU stock shortage (Last updated 16/04/2021), the list price (MSRP) of the cards were used in the budgeting. Nvidia’s previous generation of GPUs(20 series) perform considerably well even compared to the newest generation(30 series) cards[24]. The 2080 Ti and the 3070 were the two main considerations for this system, both beating Nvidia’s counterpart, the AMD Radeon series in test results. Nvidia’s use of CUDA acceleration and its implementation into Premiere Pro[25] gives them yet another advantage over AMD and their use of OpenCL. The final choice was made to get the Nvidia GTX 3070. This achieves top of the line performance for significantly cheaper than the 2080Ti, making it the obvious choice for the system. For the power supply. the Corsair RM850x[26] took the top of the selection. The 850 Watt supply is plenty for the system and allows us to once again utilise the power efficiency curve[9] for the efficiency and longevity of the system.
	Moving on to storage for the system, the choice was made to opt for a three drive setup within the computer in addition to the Network-Attached Store(NAS) extension. For the boot drive, one of the two Samsung 870QVO[27] will be used. In modern systems it is more common to have the m.2 SSD as the boot drive. However, due to the nature of this system, it will be used as the second drive. The m.2 SSD chosen here is the Samsung 970 EVO Plus[28]. The third SSD is another 870QVO for convenience. The reason behind the three SSD choices was to make it the fastest and safest setup for video editing, allowing the temporary files to be sent to different locations. This improves render times for both the finished products and the video previews when working in Premiere Pro[29]. 	Comment by Ian Lewis: 	Comment by Ian Lewis: This may be a bit overkill when you are spending so much on a NAS
	To accompany the specific needs of the recent graduate, both an audio converter and an SD card reader were added to the build. The audio converter allows the SPDIF input to be converted to a standard 3.5mm jack. The conversion allows for most modern headphones and earphones to be plugged into the system and used as well as the option to connect straight to the computer. As for the choice of SPDIF converter, the Generic Brands 192Khz digital to analog converter[30] was chosen. The SD card reader is an imperative piece for this system to allow for the transfer of 4K files and others from the recording equipment to the workstation. Anker is a well known reliable brand so the choice of the Anker USB 3.0 Card reader[31] was easy to make.	Comment by Ian Lewis: 
	In total this workstation computer costs £2374.26, leaving £125.74 left in the budget. This computer would be able to manage everything needed of it as well as provide security in the main files with the three SSD configuration. Both the 5900X and 3070 are top of the line choices providing some of the best price to performance on the market today(last updated 16/04/2021).	Comment by Ian Lewis: Good
[bookmark: _Toc69486449]2.2 Storage extension
The NAS storage extension will start out with four 4TB Seagate Ironwolf[32] HDDs. These Seagate drives are also specifically developed to be used in NAS configurations. The use of four drives instead of a simpler two 8TB drives to achieve the 16TB total is because of the choice of RAID protocol being used. The NAS unit itself will have an ASUS TUF X570-Plus[33] and an AMD Ryzen 5 3600[34] CPU. This motherboard and CPU combination are affordable and offer great price to performance ratios. Accompanying these two parts is once again Corsair, this time the Vengeance LPX 16GB 3200 MHz[35] RAM. The power supply will be the EVGA 500W1[36], more than enough for this current NAS setup and the Sabrent Rocket 256GB m.2 SSD[37] to be used as the boot drive and to house any required programmes. This will all be housed in the Fractal Design Node 804[38] NAS case. This case provides plenty of airflow to keep all of our drives and components cool. In addition to the good airflow and design of the case, we have the ability to expand our storage with up to eight 3.5″and four 2.5” drives or up to ten 3.5”and two 2.5″. 	Comment by Ian Lewis: Form factor = 3.5”	Comment by Ian Lewis: 8 x 4TB drives = 32TB	Comment by Ian Lewis: OS to manage the NAS??
The RAID configuration for this NAS extension will be RAID 5. A common type of RAID to be used is either RAID 0 or RAID 1. The main differences between RAID 0 and 1 are that RAID 0 uses striping to store data evenly across the drives, and RAID 1 uses mirroring to store the data wholly on both drives[39]. Although these two configurations are good options, RAID 5 offers much faster read and write speeds[40] for the system. There are downsides to using RAID 5, such as the need for three or more drives to be in use but this was already considered and the benefits of RAID 5 justified the costs. RAID 5 recovery can also be relatively straight forward[41]. Additionally, if a part or one of the drives fails, it does not affect the overarching system and setup. The increased reliability and data transfer speeds of RAID 5 makes it a very solid option for our NAS setup, especially in conjunction with the 4K video editing and producing criteria. Similarly to RAID 5, RAID 6 is also an option that could be used for a video editing NAS system. However, it can often lead to an increase in prices along with the increase in functionality. Because RAID 5 does everything needed of the system, RAID 6 along with its extra costs is not a viable option.	Comment by Ian Lewis:  suitable for this application
The total cost of the NAS unit would be £1072 including VAT. This is a good price for the amount of additional storage achieved. This configuration would also allow for plenty of expansion up to 56TB and more if needed, as well as providing plenty of reliability and security. 	Comment by Ian Lewis: ???

3. [bookmark: _Toc69486450]Shopping List
Here are three shopping lists for both computers and the storage extension for scenario two. All prices were updated to their most recent available numbers. Note the CPU price for the scenario two is from a verified purchase. As well as both scenarios, the storage extension for scenario two has an included shopping list for all the parts chosen. Price breakdowns, links and date last accessed are all available in the tables below. See figures 1, 2 and 3. Figure 4 provides the evidence for the CPU price in scenario two.

Figure 1. Scenario one shopping list.
	Component
	Model
	Link
	Price
	Last Accessed

	Case
	Bitfenix Nova
	ebuyer
	£31.48
	16/04/2021

	Motherboard
	ASRock B560M
	scan
	£94.99
	16/04/2021

	CPU
	Intel i3 10300
	scan
	£143.99
	16/04/2021

	RAM
	Samsung 8GB
	scan
	£47.99
	16/04/2021

	Storage
	Crucial BX500
	scan
	£48.29
	16/04/2021

	PSU
	Kolink Core
	overclockers
	£34.99
	16/04/2021

	Disk Drive
	ASUS x24
	scan
	£15.59
	16/04/2021

	Wi-Fi adapter
	Lycom DT-132E
	scan
	£14.99
	16/04/2021

	Monitor
	AOC M2470SWH
	amazon
	£89.97
	16/04/2021

	Keyboard
	HDE Large Print
	amazon
	£37.74
	16/04/2021

	Mouse
	Trust Core Mouse
	amazon
	£13.73
	16/04/2021	Comment by Ian Lewis: Total??




Figure 2. Scenario two PC shopping list.
	Component
	Model
	Link
	Price
	Last Accessed

	Case
	750D Airflow
	overclockers
	£142.99
	16/04/2021

	Motherboard
	Z590-E
	amazon
	£298.89
	16/04/2021

	CPU
	5900X
	overclockers
	£601.44
	10/01/2021

	GPU
	GTX 3070
	overclockers
	£600.00
	16/04/2021

	RAM
	Vengeance PRO
	amazon
	£183.99
	16/04/2021

	Storage 1
	970 EVO Plus
	amazon
	£150.26
	16/04/2021

	Storage 2 & 3
	870 QVO
	amazon
	£177.96
	16/04/2021

	PSU
	RM850x
	overclockers
	£154.99
	16/04/2021

	CPU Cooler
	Hyper 212
	amazon
	£36.11
	16/04/2021

	Audio Converter
	192KHz digital to analog
	amazon
	£19.99
	16/04/2021

	SD Card reader
	Anker USB 3.0 Card reader
	amazon
	£7.64
	16/04/2021	Comment by Ian Lewis: Total?






Figure 3. Scenario two storage extension shopping list.
	Component
	Model 
	Link 
	Price
	Last Accessed

	Case
	Fractal Design Node 804
	amazon
	£71.93
	16/04/2021

	Motherboard
	ASAS TUF X570
	amazon
	£179.99
	16/04/2021

	CPU
	Rysen 5 3600
	amazon
	£178.69
	16/04/2021

	RAM
	Corsair Vengeance
	amazon
	£89.99
	16/04/2021

	PSU
	EVGA 500W1
	amazon
	£45.46
	16/04/2021

	Boot drive
	Sabrent Rocket
	amazon
	£44.99
	16/04/2021

	Storage 1,2,3 & 4
	Seagate Ironwolf
	amazon
	£419.96
	16/04/2021

	RAID Controller
	M5015 Array Card
	amazon
	£40.69
	16/04/2021	Comment by Ian Lewis: OS, Total



Figure 4.  overclockers Ryzen 9 5900X purchase invoice.
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[bookmark: _Toc69486451]Conclusion
These computer builds meet the requirements set for them both in budget and in system functionality. The elderly relative’s computer is low spec and has taken into account the failing eyesight of the relative. The large printed keyboard and 24-inch monitor as well as the high dpi mouse will all help, making the computer as easy to use as possible. In the recent graduate’s system, software choices as well as hardware choices were compared. Adobe Premiere Pro is used by many in the industry and has added functionality with Nvidia GPUs, leading to faster render and encoding times. The NAS storage extension for the 4K video editing rig was thought out and the choice to use RAID 5 was made in order to meet a reasonable cost and performance margin. 
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