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The customer in scenario 1 requires a typical home pc. Home pc’s are generally used as an internet browser/word processor/ social contact and content viewing device, sometimes with minor gaming. However the customer does not require the pc for gaming in this case. The request is for a ‘low cost desktop pc’, the term is relative so this could mean £200, though this could be very tough, with new parts and a specification to match. Or it could mean £1500 though this is edging towards a middle to high end desktop. In an ideal situation, a requirement analysis would take place, a discussion with the end user to set out more clearly things like cost and space available for the pc. In this scenario, we will assume that a low cost pc is aiming for the middle of £200 and £1500 at around the £700-£900 mark. This will allow for good quality peripherals or input and output devices and a fast and reliable desktop system.

Parts required: -
CPU, GPU, System Board, Memory (RAM and Data Storage), Power Supply, PC Case, Monitor, Keyboard, Mouse, Webcam, speakers .
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There are over 100 CPU (central processing unit) manufacturers worldwide, but the two main names in home computing CPU’s are Intel and AMD. Intel are the largest and have dominated the market share almost since the initial development of its x86 chipset in 1978 [1]. However, since the release of the Ryzen 1000 range of processors in 2017 [2], AMD have been pulling customers away from intel. This is due to AMD’s cost effective processor speeds and multicore, multithread design and Zen architecture. Intel still provide a faster single core processor, but with the trend now going towards using multiple applications on pc’s at the same time, AMD is becoming more favourable especially in the gaming market, when price is considered on the ‘budget’ and ‘middle’ priced offerings from Ryzen[3]. AMD is often priced better over Intel due to bundled cooling on most of its models too, although they are only standard radiator and fan (not water cooled), this is more than suitable and of greater value for a low cost pc [4].AMD are able to offer the option to upgrade easier through their continued use of the AM4 sockets for the CPU’s on their systemboards making most (apart from the higher end CPU’s) of their hardware forward and backward compatible.

So for a CPU I have sourced a high budget or low midrange processor the AMD Ryzen 5 3400G 3.7 GHz Quad Core Processor. This processor has intergrated Radeon Vega 11 graphics, and a bundled thermal solution in the form of a wraith spire cooler, saving on getting a separate graphics card and a separate cooler. This is the top level of APU’s (accelerated processing unit) that AMD does, it is still much cheaper though than paying for an unnecessary secondary GPU in this build. This is quite costly (£133.49 Appendix A)for a CPU but, this should give a better longevity for the system which is what consumers want. The alternatives that I rejected are in the table below.

	CPU
	Cores/
Threads
	Speed Base/Boost
	Integrated Graphics
	Price

	AMD Ryzen 5 3600X
	6/12
	3.8GHz/
4.4GHz
	No
	£194.98
aria.co.uk

	AMD Ryzen 5 3400G
	4/8
	3.7GHz/
4.2GHz
	Radeon RX Vega 11
	£131.58
aria.co.uk

	AMD Ryzen 5 3200G
	4/4
	3.6GHZ/
4GHz
	Radeon RX Vega 8
	£79.98
aria.co.uk

	Intel i5-9400
	6/6
	2.9GHz/
 4.1GHz
	UHD Graphics 630
	£152.98
laptopsdirect.co.uk

	Intel i3-9100
	4/4
	3.6GHz/
4.2GHz
	UHD Graphics 630
	£101.97
laptopsdirect.co.uk



Vega 11 graphics from AMD beat the UHD Graphics 630 across the board for render times and fps, showing that it will be better for the customers needs for better viewing [5]. 
All AMD Ryzen 5 CPU’s have static RAM (SRAM) of an L3 Cache of 4MB, L2 of 2MB. L1 does differentiate but the 3400G has 384KB of L1 Cache. The 3400G has four cores to share the L3 Cache with 8 threads [5]. This allows the processor to deal with many more tasks through the 8 threads compared to less threads on the same processor as this gives 8 logical cores for the CPU to work with. This makes a CPU with more threads more productive for the end user enabling more tasks to be running at the same time. This follows a consumer trend to run more programs, streams etc at once. The ‘L’ Cache on the CPU is a faster way for the CPU to get programming that needs to be processed faster than dynamic (DDR) RAM that is provided separately for the system board. This helps to stop bottlenecking, or slowing of the CPU waiting for information to process from the DRAM.
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The system board needs to be compatible with AMD and have an AM4 socket for the CPU. It needs to have at least one HDMI port for the display unit and port connections for mouse, keyboard and a webcam (unless the display has an internal one). Extra 3.0 USB ports for external storage devices and other input/output peripheries and with connections available for front panel USB 3.0. Again this is to keep the pc from falling behind and needing less hardware updating in the future.
The end user requires a small form factor to the pc this means that a smaller board is required, moving away from a normal sized ATX and maybe a Micro-ATX(mATX) or an mini-ITX.(*Lifewire website*). Having a smaller form factor will mean that the board will have less features and connections for additional hardware, but this will not be a hinderance for this build as PCI, PCIe or a lot of memory ports are not required. A mATX is more favourable in the pc due to the extra space in the case for cooling and hardware if required in a future upgrade, mITX cases tend to be like a laptop, with little or no empty space in the case. mATX do also come in a little cheaper, though there isn’t a lot between the two types. mATX boards starting at £39.12 for a Gigabyte A320 [7] up to £405.91 for a MSi MEG X570. Whereas the mITX boards starting at around £80.49 [8] for the Biostar X470 to around £226.98 for a Gigabite X570 [9]. 
The main differences for AM4 socket boards are the chipsets. Although there are technically seven different chipsets, the two used for newer AMD CPU’s are the X570 and B450. The X570 is the more elite board with support normally for PCIe 4.0 and the one we don’t require on this setup. The B450 chipset is normally a maximum PCIe 3x and generally a lot cheaper. This B450 chipset will be more than adequate for the pc. I have selected a Gigabite B450M DS3H for the build [10]. Gigabite have a great reputation for system boards. This has the necessary socket and chipset, up to 64GB DDR4 memory over 4 slots if required. 4 SATA connectors, M2 connector HDMI and DVI available for the screen. The board has line in and out for audio and microphone available on 3.5mm jack ports. Front panel connectors for USB3.0, four 3.0 USB ports on the back. 1 GB ethernet and four 2.0 USB ports also. With system boards, once a chipset is chosen, there is not differences in performance with a reputable branded system board. It is important that the correct RAM compatibility is available on the board for the CPU that is used. I also considered if the bios would need to be updated by putting an older CPU in first as some boards have to be updated like this, this one however, does not as you can load into the bios to upgrade to the f40 bios software. The board doesn’t come with internal Wi-fi so I have included a PCIe board to do this in the TP-Link TL WN881ND [11]. IT doesn’t have the latest AC technology offering up to 5 Gbps, but a more than adequate N speed up to 300Mbps, so, if needed, it will easily do everything that the user requires and again has plenty of futureproofing as not many home pc’s need this kind of transfer rate.
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The chosen GPU runs with DDR4 RAM memory. I have chosen a reputable brand crucial to run two 4GB DDR4 sticks running at 2400MHz, the CL17. This is the slowest of DDR4, but running a matched pair in the colour coded slots on the Gigabite systemboard will give 8GB of RAM performance. For the tasks required, 2GB would be useable with 4GB ample to run the necessary tasks. By going with 8GB again this gives longevity to the system and will allow a massive amount of tasks to be left open without any loss in speed or having to rely on virtual RAM from the slower storage devices. Having two sticks of 4GB means that if one fails then there is plenty of RAM left to operate the system well and you would only have to match the power and speed of the failed 4GB stick rather than having to replace a single 8GB stick. There is plenty of room for expansion in the future too, having two spare RAM slots left over.
For storage I have opted for a Crucial MX500 250GB m.2 2280 SSD for the operating system and commonly used applications to boot from. Bringing a speedy startup to the pc of up to 3500MB/s, I think that this is required as ready to go devices like smartphones and tablets and tv’s startup fast and this keeps this pc in line with this kind of usability the customer may be used to. The main storage is on a much slower mechanical drive running on SATA. The Seagate BarraCuda 1TB 3.5” 7200RPM is fast enough, at an average of 120MB/s read and write speeds, for saving files photos and documents. It’s a reliable well rated drive that will probably outlast the pc for wear and tear due to being mechanical rather than sold state. A 1TB drive will cover up to 2 million photos at 500K per photo size.
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There are two main types of monitor LED and LCD [11], due to the initial cost of an LED monitor, a more budget friendly LCD is required. Due to the eyesight of the elderly customer, I have opted for a 24” screen as anything smaller may be too small and without discussing with the end user, anything bigger may be too big for the space. With a good brand name in displays, I sourced and LG 24” full HD IPS Gaming Monitor [12]. Although it states gaming monitor, it is a bit slow for most gamers now running at 75Hz, but as an all round monitor, for £118.99 and being LG it stands up well against the alternatives. It has HDMI, VGA and a display port option for connection, but it comes with a HDMI cable, so this is what is recommended. It has a degree of tilt on the stand for better viewing angles and an antiglare screen. Being IPS, it does suffer from IPS glow in dark colours on gaming in the corners from the backlight, but as this isn’t being used for gaming, it shouldn’t affect the quality of the viewing. It is full HD and IPS (In plane switching) the term coined by LG, a step up from the older technology and poor viewing angles and not so good colour reproduction of TN(twisted nematic).
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The case can again be an end user design choice as cases are more of an aesthetic than have any particular use other than keeping all the hardware inside. As a small form factor was required a mATX case was needed. I have selected the Thermaltake Versa H17 mini tower case [14]. It is a minimalistic design, no glass like most gaming cases are now, just all matt black and sleek. With a rear 120mm fan and front USB2.0 and 3.0 ports, and HD microphone and headset jacks. There is space for cables to be tucked away allowing for greater airflow and a full length PSU cover in the base and space for the 3.5” HDD. The case has space for additional fans in the front for intake, I have opted for one more 120mm fan from Thermaltake also [15]. The front does have a mesh to stop larger particles and the case is raised on rubber feet for cooling and less dust. It is very cost effective as a case but this can be changed with other styles for around the same price at the customers preference.
The PSU is a full size ATX power supply, the Be Quiet! System Power 9 400 W 80+ Bronze Certified ATX Power Supply [16]. It has separate power rails for the 12v, a quiet fan and rated at 80+bronze making a potential efficiency rating of up to 89%. This will mean less heat loss especially as with the pc build being at around 170W usage at the maximum, it will put the PSU in its ideal efficiency ranges between 20-50% usage. There is still plenty of wattage spare for further hardware to be added in the future. It is a well trusted brand also.
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Mouse: A simple wired Logitech Optical mouse the B100 [17], a well used and rated mouse. Connected through USB.
Speakers: Creative labs Pebble 2.0 4.4W 2.0 channel speakers [18]. Again just standard speakers chosen for the small round aesthetics. Connected through 3.5mm Jack.
Webcam: Logitech C270 HD webcam [19]. 720 pixels with a noise reducing mic, light correction, a 60 degree field of view and easy clip on mounting. Connected through USB. A very well reviewed webcam from a reputable company at £44.99.
Keyboard: Not essential but maybe preferred, a big button keyboard [20]developed with the RNLI with large, clear buttons in white or yellow for increased contrast. A USB connection and two extra USB ports in the back if needed as an extra. An added, detachable wrist mount and the same overall size as a normal keyboard. A little more expensive than some keyboards at £41.94, but as the customer is elderly, it may be preferred.

[bookmark: _Toc43685641]Operating System

Windows 10 home 64 bit. Home was chosen for price. The only real advantage for Windows 10 pro is the ability to connect and control the PC when away from the home through remote desktop. This was not a facility that I believe would be useful to the client. There are also things like bit locker [21] for better file encryption and sandbox for checking on suspicious or possibly malicious files and running them in a safer environment away from the rest of your pc. There are many ways to purchased the OS but I chose direct from the Microsoft.
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	Component
	Model
	Merchant
	Price

	CPU
	AMD Ryzen 3400G
	aria.co.uk
	£133.07

	Systemboard
	Gigabyte B450M
	Laptopsdirect.co.uk
	£66.97

	RAM Memory
	Crucial 8GB (2x4GB) DDR4-2400
	Amazon.co.uk
	£33.40

	Data Storage
	Seagate BarraCuda 1TB 3.5” 7200RPM Internal Hard Drive
	Amazon.co.uk
	£34.77

	OS Storage
	Crucial MX500 250GB M.2-2280 Solid State Drive
	Shop.bt.com
	£42.42

	Wireless Network Adapter
	TP-Link-WN881ND PCIe x1 802.11a/b/g/n Wi-Fi Adapter
	Amazon.co.uk
	£11.99

	Monitor
	LG 24 MP59G-P
	Currys.co.uk
	£129.00

	Case
	Thermaltake Versa H17 MicroATX Mini Tower Case
	Ebuyer.com
	£32.43

	Power Supply
	Be Quiet! SystemPower 9 400W 80+ Bronze Certified ATX Power Supply
	Amazon.co.uk
	£44.96

	Case Fan
	Thermaltake CL-F005-PL12BL-A 40.99 CFM 120mm Fan
	Amazon.co.uk
	£10.17

	Operating System
	Windows 10 Home Edition 64 bit
	Microsoft.com
	£119.99

	Mouse
	Logitech B100 Wired Optical Mouse
	Amazon.co.uk
	£6.30

	Keyboard
	Big Button Keyboard W/ Extra Large Keys
	Techsilver.co.uk
	£34.95

	Webcam
	Logitech C270 HD Webcam
	Amazon.co.uk
	£44.99

	Speakers
	Creative Labs Pebble 2.0 4.4W 2.0 Channel Speakers
	Amazon.co.uk
	£19.98

	
	
	Total Cost
	£765.39
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