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[bookmark: _Toc123679458]Introduction
In this report, I will explore the essential components, number systems, data capacities, and transfer speeds of computer environments. My aim is to gain a deeper understanding of these key elements and how they work together to facilitate the efficient operation of a personal computer. To do this, I will conduct research and analysis to identify the various factors that influence the performance of a PC and how these can be optimized for optimal performance. I believe that this research will provide valuable insights into the inner workings of computer systems and will help me to better understand how to design and troubleshoot PCs in the future.
In addition to exploring the essential components, number systems, data capacities, and transfer speeds of computer environments, I will also be developing a custom computer build tailored to a specific scenario. To do this, I will carefully select and list the necessary components, explaining the reasons for my choices.	

[bookmark: _Toc123679459]Scenario 1
	
[bookmark: _Toc123679460]Introduction:
In this scenario, I will be exploring the process of tailoring a desktop PC to ensure that it can handle a specific set of tasks with enough performance, while also trying to keep the cost as low as possible. This can be a challenging task, as there is often a trade-off between performance and cost when it comes to selecting components for a computer build. However, with careful planning and consideration of the needs of the user, it is possible to create a cost-effective system that delivers good performance.
To achieve this goal, I will be conducting research and analysis to identify the key components that are necessary to support the tasks that the user will be running on the PC. This will include examining the performance requirements of the software and the hardware resources that are needed to support it. I will also be looking at various cost-saving strategies, such as choosing lower-cost components where possible without sacrificing too much in terms of performance.

[bookmark: _Toc123679461]CPU
For a desktop computer that will primarily be used for tasks such as watching YouTube (in this case a 720p/1080p experience would suffice), checking emails, and surfing the web, a mid-range processor will be sufficient and safe and low cost. Some options that I’ve considered include the Intel Core i5 or the AMD Ryzen 5. These processors offer a good balance of performance and value and should be able to handle these types of tasks with ease. If the user will be running simple software and using Skype for video calls, they should not need a powerful processor, and thus will not need a high-end desktop configuration. An Intel i5 from the 9th generation to the 10th generation will be recommended given the performance request and the low cost and availability.
[bookmark: _Toc123679462]Choice: Intel i5 9th Generation
[bookmark: _Toc123679463]Cost: £130

[bookmark: _Toc123679464]Motherboard
[bookmark: _Toc123679465]Choice: ASRock H470M-ITX/ac
This micro ATX motherboard has an integrated WiFi module and supports up to 64GB of DDR4 RAM in four slots. It also has a PCIe 3.0 x16 slot for a dedicated graphics card. The main aspect of this motherboard is that is supports the 9th generation intel i5 CPU which we had picked out. Although outdated, for the requirements given, it’s perfect for the price and usage.
[bookmark: _Toc123679466]Cost: £100

[bookmark: _Toc123679467]RAM
For a desktop PC that will be used for tasks such as watching YouTube, checking emails, and surfing the web, as well as running Skype for video calls, 8GB of DDR4 RAM should be sufficient. This amount of memory should be able to handle these types of tasks with ease and will provide enough headroom for additional programs or activities. It’s also important to consider the specific needs of the user and the type of applications they will be running. If the user is unfamiliar with computers and may not know how to close programs properly, it might be a good idea to have a little extra memory to help prevent performance issues. In this case, 16GB might be a better choice.
[bookmark: _Toc123679468]Choice:
Crucial 16GB RAM DDR4
[bookmark: _Toc123679469]Cost:
16GB RAM DDR4: £40 (Chosen)
[bookmark: _Toc123679470]Conclusion:
For the extra £17, the safety of 16gb will be vastly enough for the tasks for the user. Given an elderly generation will be using the desktop PC, the knowledge and experience to close down programs to decrease the RAM usage is unlikely to be known. Meanwhile the 8gb can run the given programs efficiently, the risk of throttling a computer with all tasks running will intensify and thus the extra £17 will be worth it for performance reasons at 2666mhz speeds. While the £40 RAM does not include heatsink, the tasks running on the computer will not overheat the component and the heat damage is not a risk.

[bookmark: _Toc123679471]SSD
If the user is looking for the best performance at an optimal cost, an SSD is generally the better choice. SSDs are much faster than hard drives and can significantly improve the speed and responsiveness of a system. However, they are also more expensive, so we may need to compromise on capacity if you are working with a limited budget. Luckily, the cost margin between a HDD and an SSD is minimal, so for the best load up speeds and fast write and read speeds, the step up to the internal 250GB SSD is worth the small price.
For a low-cost SSD that can handle a Windows 10 operating system, a few word processing files, and internet and Skype usage, the user will likely need at least 250GB of storage space. This should provide enough capacity to store the operating system and any other essential files and programs, while still leaving some room for additional files and data.
[bookmark: _Toc123679472]Choice:
Samsung 870 EVO 250GB SSD Internal Hard Drive
[bookmark: _Toc123679473]Cost:
 £24

[bookmark: _Toc123679474]Input/output features/ports needed
"I/O devices allow a computer to communicate with the outside world. These devices include display screens, keyboards, mice, printers, and scanners. Without I/O devices, a computer would be little more than a collection of chips and circuits, unable to interact with users or the external environment."
(Brookshear, 1995)
Here’s the features that will be needed, most of which (maybe all) will be included with the motherboard:
[bookmark: _Toc123679475]USB ports: 
The user will need at least a few USB ports to connect peripherals such as a keyboard, mouse, and external storage devices if needed.
[bookmark: _Toc123679476]Ethernet port:
 If the user plans to use a wired internet connection, you will need an Ethernet port to connect to a router or modem.
[bookmark: _Toc123679477]Audio input/output: 
The user will need an audio input/output such as a headphone jack or speakers to listen to audio from the computer.
[bookmark: _Toc123679478]WiFi: 
If the user prefers to use a wireless internet connection, the motherboard will have a WiFi module or card.
[bookmark: _Toc123679479]Display port:
In this instance, the graphics card will be used for the display port, in able for the user to watch YouTube videos in 1080p. The integrated motherboard display port is almost never used but sometimes only used for simple tasks, not for watching videos and broadcasting good quality stream to their monitor.
[bookmark: _Toc123679480]Cost:
£0

[bookmark: _Toc123679481]Graphics card:
For a desktop PC that will be used for tasks such as watching YouTube, checking emails, and surfing the web, as well as running Skype for video calls, they will likely not need a dedicated graphics card. These types of tasks do not require a lot of graphical processing power, and an integrated graphics solution, such as the one provided by the CPU, should be sufficient. This also saves a lot of money for the user and allows them to watch YouTube in 720p or 1080p respectively, along with video calling on Skype to their friends and relatives.
The 9th generation Intel Core i5 CPUs come with the Intel UHD Graphics 630, which is a capable integrated graphics solution that can handle these types of tasks with ease.
It's worth noting that the performance of the integrated graphics solution can vary depending on the specific model of the CPU, as well as the specific workload. In general, however, the 9th generation Intel Core i5 CPUs should provide enough graphical processing power for most basic tasks and some light gaming (maybe card games from 1990 albeit still light games).
[bookmark: _Toc123679482]Cost: £0
[bookmark: _Toc123679483]Case:
[bookmark: _Toc123679484]Choice: 
[bookmark: _Toc123679485]Thermaltake Versa H17
 This compact case has good airflow thanks to its large ventilation holes and supports microATX and mini-ITX motherboards. It has room for two 3.5-inch drives and one 2.5-inch drive which is perfect for our specifications. This case does not include a Power Supply Unit (PSU) which would be beneficial for the user as we can specify the amount of power the configuration needs to safely run the components efficiently, of which I’ll cover next.
[bookmark: _Toc123679486]Cost:
£55

[bookmark: _Toc123679487]PSU (Power Supply Unit)
The wattage of a power supply unit (PSU) determines how much power it can provide to a computer system. The higher the wattage, the more power the PSU can deliver to the components of the system. It's important to choose a power supply with a wattage that is sufficient to meet the needs of the system, as an underpowered PSU can cause instability and may not be able to support all of the components.
Efficiency rating is another important factor to consider when choosing a PSU. The efficiency rating measures how much of the power drawn by the PSU is actually used by the system, with the remainder being lost as heat. A more efficient PSU will waste less power and run cooler, which can help to reduce energy costs and improve the overall performance of the system.
[bookmark: _Toc123679488]Choice:
EVGA 500W
This budget-friendly power supply has a wattage of 500W and is 80+ Bronze certified for good efficiency.
[bookmark: _Toc123679489]Cost: 39GBP

[bookmark: _Toc123679490]Monitor
For a desktop PC that will be used for tasks such as watching YouTube, checking emails, and surfing the web, as well as running Skype for video calls, the user will not need a high-end monitor with a high resolution or refresh rate. Instead, we can focus on finding a budget-friendly monitor that has good overall image quality and a suitable size and resolution for their needs.
Because the elderly person has frail sight, we want to consider a larger monitor with a higher screen size and good overall image quality. A larger screen can help to make text and images easier to read and may be more comfortable for someone with vision issues. Here is a budget-friendly monitor that may be suitable for this scenario:
[bookmark: _Toc123679491]Choice:
Acer R271
This budget-friendly monitor has a 27-inch Full HD (1920x1080) IPS display and good overall image quality. It has a slim design and a low response time, making it suitable for basic tasks and some light gaming. The larger screen size and high resolution make it easier to read text and view images, which may be more comfortable for someone with frail eyesight.
The Acer R271 also has good viewing angles thanks to its IPS panel, which can help to reduce the strain on the eyes by minimizing color shift and distortion when viewed from different angles. In addition, the low response time of the monitor helps to reduce ghosting and motion blur, which can also contribute to eye strain.

[bookmark: _Toc123679492]Cost: 120GBP

[bookmark: _Toc123679493]Keyboard & Mouse

[bookmark: _Toc123679494]Keyboard choice
Microsoft Wired Desktop 600
 This budget-friendly keyboard and mouse combo includes a wired keyboard with a simple design and a comfortable typing experience, as well as a wired mouse with a comfortable grip.
[bookmark: _Toc123679495]Cost:
20GBP
[bookmark: _Toc123679496]FINAL:
	Item
	Cost (£)
	Image

	CPU
	130
	[image: Intel Core i5 9400 9th Gen 6-Core Desktop Processor/CPU OEM LN95487 -  CM8068403875504 | SCAN UK]

	Motherboard
	100
	[image: ASRock H470M-ITX/AC Supports 10th Gen Intel Core processors (Socket 1200)  motherboard : Amazon.co.uk: Computers & Accessories]

	RAM
	40
	[image: Crucial 16GB DDR4-2666 SODIMM | CT16G4SFRA266 | Crucial UK]

	SSD
	24
	[image: Samsung 870 EVO 250GB 2.5” SATA SSD/Solid State Drive LN113687 -  MZ-77E250B/EU | SCAN UK]

	Graphics Card
	0
	/

	Case
	55
	[image: Versa H17]

	PSU
	39
	[image: EVGA 500 W1 80 White 500W Power Supply for sale online | eBay]

	Monitor
	120
	[image: Acer R271 27" Full HD IPS LED Monitor at Ebuyer]

	Keyboard & Mouse
	20
	[image: Microsoft Wired Desktop 600 Keyboard and Mouse Set, UK Layout - Black :  Amazon.co.uk: Computers & Accessories]



Total: £528







+----------------------------------------------------------------------------------------------------------------------------------+

[bookmark: _Toc123679497]Scenario 2
[bookmark: _Toc123679498]CPU
[bookmark: _Toc123679499]Choice:
Intel core i91200k
The Intel Core i9-11900K is a 11th generation Intel Core i9 CPU with 8 cores and 16 threads. It has a base clock speed of 3.5 GHz and a turbo boost speed of 5.3 GHz, providing plenty of power and speed for demanding tasks such as 4k video editing and performance rendering. It also has support for DDR4 RAM, which is fast and efficient and can help to improve the overall performance of the system.
[bookmark: _Toc123679500]Cost: 360GBP
[bookmark: _Toc123679501]Motherboard
To use the Intel Core i9-11900K CPU with a motherboard, I’ll will need to choose a motherboard that is compatible with the CPU and has a socket type of LGA 1200. 
[bookmark: _Toc123679502]Choice:
MSI MPG Z590 GAMING EDGE WIFI Intel Z590 PCIe 4.0 ATX Motherboard
This motherboard is compatible with the Intel Core i9-11900K CPU and has a socket type of LGA 1200. It has three PCIe 3.0 x16 slots, allowing you to install multiple graphics cards for even more performance. It also has a variety of ports, including SPDIF input and LAN ports, making it suitable for use with a surround sound system and high-speed networking. The motherboard has 4x DDR4 slots.
[bookmark: _Toc123679503]Cost:
£148.99
[bookmark: _Toc123679504]RAM
[bookmark: _Toc123679505]Choice:
Corsair Vengeance LPX 64GB
Cost: £194.99
[bookmark: _Toc123679506]SSD
In general, for storing large amounts of 4k video content, I would recommend using at least 1 TB of SSD storage. This should provide plenty of capacity for storing many 4k videos, as well as any other files and programs they may need. To ensure that you have plenty of storage capacity for the long term, we may want to consider using 2 TB or even larger SSDs.
In summary, for a system that will be used for creating and storing large amounts of 4k video content, it is recommended to use at least 1 TB of SSD storage with fast read and write speeds. We may want to consider using additional SSDs or NAS for additional storage capacity, as needed. It is important to consider the overall performance and compatibility of all the components in your system to ensure the best possible performance for their workload.
Choice:
2x Samsung 870 EVO 2TB 2.5” SATA SSD/Solid State Drive
Cost:
360GBP
[bookmark: _Toc123679507]GPU
[bookmark: _Toc123679508]Choice:
NVIDIA GeForce RTX 3090
Good luck to the person buying this. This GPU is designed for ultra-high performance and has 10496 processing cores, 24 GB of fast GDDR6X memory, and support for ray tracing and AI acceleration. It is suitable for use in the most demanding workloads, such as 4k video editing and performance rendering. The behemoth GPU is the utmost god-like component and slightly overkill but given the budget, it’s very worth it for the user. The cost speaks for itself.
[bookmark: _Toc123679509]Cost: 1000GBP

[bookmark: _Toc123679510]Case
Choice:
be quiet! Dark Base Pro 900
Reason:
This case is a high-end full tower case. It has a large tempered glass side panel and a front panel with two 140 mm fans for excellent airflow. It is compatible with ATX motherboards and has plenty of space for large GPUs, such as the NVIDIA GeForce RTX 3090. It also has support for water cooling and multiple storage drives, as well as additional fan and radiator mounting options.
Cost: 200GBP	
[bookmark: _Toc123679511]PSU
In general, for a system with an Intel i9-11900K CPU, an NVIDIA GeForce RTX 3090 GPU, and 32 GB of DDR4 RAM, I’ll likely need a PSU with at least 45-50 amps on the +12V rail, which is the voltage rail that is responsible for delivering power to the CPU and GPU. 
[bookmark: _Toc123679512]Choice: 
Corsair RMe Series 850W 80+ Gold Full Modular Quiet Power Supply/PSU
The RM850x from Corsair is a best power supply with an 850-watt capacity and an 80+ Gold efficiency rating. Its detachable cable connectors make it a full modular unit, allowing me to select the cables they need to install based on our specific system requirements. This can improve airflow and cable management within a build. The 120 mm fan and zero RPM fan mode make the RM850x a quiet choice, especially important for tasks such as video editing or music production.
[bookmark: _Toc123679513]Cost: 
120GBP
[bookmark: _Toc123679514]Monitor
[bookmark: _Toc123679515]Choice:
Acer Nitro XV273K
This is a 27-inch 4K monitor with a resolution of 3840x2160 pixels and a refresh rate of up to 144Hz. It has AMD FreeSync technology to help reduce screen tearing and input lag, and it also has good color accuracy and a wide viewing angle.

[bookmark: _Toc123679516]Cost: 
450GBP

Final:

[bookmark: _Toc123679517]Additional scenario: NAS Drive for Scenario 2

A Network Attached Storage (NAS) unit is a type of external storage device that is connected to a network and can be accessed by multiple devices on that network. It is typically used to store and share files such as documents, photos, and videos, and it can be a convenient way to add additional storage space to a system. 
To meet the requirements for a NAS unit with 16TB of available storage space that is expandable up to 56TB, I consider a unit that has multiple drive bays and that supports the use of large capacity drives. For example, we could choose a NAS unit that has four drive bays and that supports 8TB drives, allowing you to start with 16TB of storage and expand to 32TB, 48TB, or even 56TB by adding additional drives.
As for the most efficient RAID mechanism to use, there are a few different options to consider. One possibility is RAID 5, which provides data redundancy by storing data across multiple drives in a way that enables the system to recover from the failure of a drive. RAID 5 requires at least three drives and allows you to use a portion of the capacity of each drive for data redundancy, souser would need to choose a NAS unit with at least four drive bays to use this type of RAID.
Another possibility is RAID 6, which is like RAID 5 but provides even more data redundancy by using a double parity scheme. This means that it can recover from the failure of two drives, which can be useful if you are storing large amounts of data and you want to ensure that it is well-protected. Like RAID 5, RAID 6 requires at least three drives and allows you to use a portion of the capacity of each drive for data redundancy, so you would need to choose a NAS unit with at least four drive bays to use this type of RAID.
In terms of data transfer speeds, the speeds the users likely to achieve will depend on several factors, including the network infrastructure, the speed of the drives in the NAS unit, and the type of RAID you are using. In general, we can expect data transfer speeds of around 100 MB/s or higher for a well-configured NAS unit.
To access the data on the NAS drive, you will need to connect the NAS unit to your network and access it is using a device on the network, such as a computer or a mobile device. The user can typically access the NAS drive by using a network file protocol such as SMB.
I would recommend the Synology DiskStation DS1821+ as a suitable NAS drive unit for the users’ needs. This NAS unit has eight drive bays and supports drives up to 16TB in capacity, so you can start with 16TB of storage and expand up to 128TB by adding additional drives. It also supports multiple RAID configurations, including RAID 5 and RAID 6, so you can choose the level of data redundancy that best fits your needs.
Typical cost: 1000GBP
One of the key reasons I recommend the Synology DiskStation DS1821+ is its performance. It is powered by a quad-core 2.4 GHz processor and 8GB of DDR4 RAM, which allows it to handle large amounts of data quickly and efficiently. It also has a number of connectivity options, including two Gigabit Ethernet ports and two 10 Gigabit Ethernet ports, which can help improve data transfer speeds.
Overall, the Synology DiskStation DS1821+ is a powerful and feature-rich NAS unit that is well-suited to the needs described, and it is a good choice for storing and sharing large amounts of data.

+-- END --+
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