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Introduction
This report consists of two tasks relating to computer systems. Task 1 will focus on creating a suitable desktop specification for an elderly user that is made to perform basic tasks such as word processing, web browsing, online video streaming, and video calling. This specification will ensure components are affordable, have sufficient performance, are reliable, and so on as per the user’s needs. Task 2 will go through an in-depth analysis of the author’s laptop, detailed specifications on items such as CPU, RAM, and so on, how the specifications aid the primary uses of the laptop, and performance benchmarks like CPU speed and graphics performance. 


Task 1
CPU 
The Intel Core i3 12100 CPU, an entry-level CPU, was chosen over the AMD Ryzen 5 5600G CPU because it provides better single-core performance [1]. The better single-core performance will allow the user to experience smoother performance in their daily basic computer tasks, unlike the alternative. Whilst this CPU’s multi-core performance score is lower than the alternative CPU [1], it can still handle and execute multiple tasks at the same time. This stays sufficient for the user as it provides improved overall performance, such as by handling background processes from the OS while having any other application open. Thus, it also supports light multitasking if desired for the user in their daily tasks, such as having the web browser open while doing a word-processing task [2]. On the other hand, the alternative's extra multi-core performance would be beneficial for gaming purposes and users that do more multitasking which is unnecessary here. Ultimately, this CPU is cost-effective since it costs less than the AMD alternative while still delivering the necessary performance in this scenario.
Motherboard (including input/output features and ports)
The Gigabyte H610M K DDR4 Motherboard was chosen as it supports the chosen CPU and fits the PC case form factor. Although it lacks Wi-Fi capability, a Wi-Fi dongle will be included in this specification, making it a low-cost choice compared to an alternative. The alternative Gigabyte B760I AORUS PRO DDR4 Motherboard was not chosen because it is a Mini-ITX, which is more costly and suitable for users wanting build a space-saving PC, and wanting better connectivity features that are not necessary here.
The input/output features and ports of the chosen Motherboard that will be needed for this scenario specification:
Back panel connector
HDMI port: to connect the monitor 
Internal I/O connectors
24-pin ATX main power connector: PSU connection to the motherboard  
8-pin ATX 12V power connector: PSU connection to the CPU
The below connects to the front panel of the PC case -:
Front panel header: for the power button, LED indications and so on
USB 3.2 Gen 1 header: to connect the Wi-Fi adapter 
USB 2.0/1.1 header: to connect the keyboard and mouse 
Storage
SATA 6Gb/s connector: to connect the HDD
Memory
DDR4 DIMM socket: to connect the RAM stick 
[3]
Graphics card 
The Intel UHD 730 Graphics was chosen as it is integrated with the CPU and sufficient for basic computer tasks according to the scenario. Conversely, an alternative dedicated graphics card such as the MSI GeForce GT 1030 4GHD4 LP OC was not chosen as it is designed for more graphically intensive tasks such as light gaming, 3D modelling, and so on[4]. The Intel graphics card has a max resolution of 4096 x 2160 (4K) @ 60Hz [5], so the user can enjoy higher-resolution video streaming if desired. Unlike the alternative, it is also more cost-effective, providing the necessary performance without additional costs.
Network connectivity 
The wireless network connectivity was chosen as it seemed practical for the user. Firstly, it enables them to connect from anywhere in the house where they set up their desktop PC, unlike wired where an ethernet cable has to be connected to the modem/router that may be elsewhere which is not convenient. Hence, with wireless, there is an ease of connection to the internet. Installing a wireless network is also easier and cheaper than a wired network. Although the internet connection with this is slower than wired, it is adequate for emailing, web browsing, online streaming and video calling in this scenario. [6]
RAM
The Corsair Vengeance LPX 8 GB DDR4 RAM stick was chosen as it has sufficient performance for the user’s daily tasks and provides the recommended RAM requirement for running the Windows version stated in this specification, all at a low cost, hence, being cost-effective. Conversely, 16 GB was not chosen as it is more costly and beneficial for; gamers, users running complex/graphics software and users doing intense multitasking, hence being unnecessary here. [7]
Non-volatile storage
The 500 GB Seagate Hard Disk Drive (HDD) was chosen because it has sufficient storage space for the user’s needs, e.g., storing documents. Although the HDD’s performance is slower, it is sufficient for the user’s needs such as opening a document or the video calling software. A Solid State Drive (SSD) was not chosen as it is costlier compared to the HDD, and its performance, i.e., read/write speeds is beneficial for users who want to quickly transfer large files regularly, open large multimedia files or launch games. Lastly, the HDD also has more longevity than the SSD, thus, being cost-effective for the user. [8]
PC case and Power Supply Unit 
A ‘Micro ATX’ size was chosen as it is a fairly small form factor and low-cost PC case. For the Power Supply Unit (PSU), the CiT FX Pro V2 400W PSU 80 Plus Bronze Rated ATX PSU [9] was chosen. This is suitable as it is ATX, which is according to the PC case size. Its wattage (400W) has ample power for this setup as well as if upgrading in the future. It also has an 80 Plus Bronze Rating which assures considerable energy efficiency at a low cost [10].
Monitor 
The BenQ GL2450, a 24-inch monitor with Full HD resolution 1920 x 1080 [11] was chosen, which is big enough for the user to view their daily tasks comfortably. This monitor has a refresh rate of up to 76Hz [12] which is more than enough for the user’s tasks. Whereas a higher refresh rate such as 144Hz would be suitable for video editing or gaming when smooth motion is required during these motion-based screen tasks [13]. This monitor type is also a more cost-effective choice rather than buying an IPS type which is expensive and would benefit users who do tasks where colour clarity and accuracy are essential [14]. 
Keyboard and Mouse 
A wired keyboard and mouse set was chosen over wireless as they have a more stable connection and don’t require batteries, making them more reliable and long-lasting. Moreover, they are cheap and more cost-effective making them suitable for the user.
Antivirus software
I chose the Bitdefender Antivirus Plus over the built-in free Windows Security software because it offers more advanced features that protect the user rather than basic features that would have limitations. Unlike Windows Security, it protects the user online from browser hijacks that can lead to computer threats and attacks through its features like Network Threat Prevention, Web Attack Prevention, and so on. It also provides thorough scanning and protection against various kinds of computer threats and attacks such as viruses, and ransomware through its features like Complete Real-Time Data Protection, Advanced Threat Defence, and so on. [15]
Microsoft Windows version 
The Windows 10 Home was selected as it is cheaper for the user than the latest Windows 11 version.

The total cost of this Desktop PC specification was calculated to be £300.55 
Refer to Table 1 in the Appendix for the shopping list with individual prices and product images of components.











Task 2
An in-depth analysis will be done on the author’s laptop the ASUS TUF A15 FA506ICB. 
Specifications
CPU: 
AMD Ryzen 7 4800H with Radeon Graphics  
(base clock speed 2.9 GHz, up to 4.2 GHz max boost)
Graphics card: NVIDIA GeForce RTX 3050 GPU
RAM: 16GB DDR4-3200
Storage capacities and types: 512 GB PCIe 3.0 NVMe M.2 SSD (space for a 2nd SSD Slot)
The various I/O devices: 
Output 
· Display: 15.6-inch FHD (1920 x 1080) with a Refresh Rate of up to 144Hz
· Speaker: 2-speaker system 
Input
· Touchpad 
· RGB Backlit Chiclet Keyboard
· Built-in array microphone
· 720p Camera 
I/O ports:
· 1 x RJ45 LAN port
· 1x HDMI port
· 3 x USB Type-A ports 
· 1x USB Type-C port
· 1 x Audio jack
OS: Windows 11 Home 
Installed applications:
There are many applications installed on this laptop, but the commonly used ones will be stated here
· Brave web browser
· Microsoft Office suite (only Word, Excel, PowerPoint, and Outlook used) 
· Proteus (electronic circuit schematic creation and simulation application)
· Steam (game distribution platform)
· Throne and liberty (game)
· Amazon Prime Video (movie/TV show streaming application)
· Spotify (music streaming application)
Internet connectivity: Wireless, Wi-Fi 5, (can support Wi-Fi 6) 
[16]

Primary uses 
Firstly, this laptop is mainly used by the author for academic purposes. This includes revision of module lecture slides (using PowerPoint), checking emails (using Outlook), typing up assignments (using Word), researching and learning about new/more topics related to the university modules being studied (using Brave web browser), and using engineering software like Proteus, and more that will be used in the future. 
Other than academics, for leisure time, this laptop is used for watching TV shows using Amazon Prime Video, streaming songs using Spotify, and gaming such as Massively Multiplayer Online Role-Playing Games (MMORPG), e.g. Throne and Liberty.
How this laptop specification supports the above uses
The AMD Ryzen 7 CPU plays an important role here in quickly processing and executing software instructions. This allows for smoother overall game performance and running load-intensive software like Proteus that requires complex computations and simulations. It also supports multitasking of tasks, and smooth loading of websites, and is capable of managing many tabs open without lagging and running documents smoothly.
The NVIDIA GeForce RTX 3050 GPU helps with rendering the rich use of high-quality graphics, realistic visuals, textures, animations etc in the game, consequently allowing more Frames Per Second (FPS) which leads to better and smoother gameplay. For future use of 3D simulation software, it speeds up the rendering of the 3D graphics/models ensuring smoother performance of the application.
The higher Refresh rate of up to 144 Hz aids in responsive gameplay as it allows the frames that the GPU renders to be displayed smoothly.
The 16 GB RAM works in tandem with the CPU to store and give access to the data needed to handle calculations. Thus, here it helps with smooth multitasking, smooth running and response of CPU load-intensive software such as Proteus and the game and ensures good overall performance of any applications open.
The 512 GB SSD plays the role of accessing and storing data in the storage, such as any files, e.g., documents, presentation slides, and the installed applications mentioned in the specification. The SSD’s performance allows fast data access, therefore, allowing quick launching of large files or big applications such as the game.





Benchmark/analysis data: 
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[17] Figure 1 Benchmark results via Novabench





Figure 1 shows the overall benchmark results after running the benchmark tests on the laptop.
· [image: A screenshot of a computer

Description automatically generated]CPU speed [17] Figure 2 CPU benchmark

Figure 2 shows the results of the test for two CPU workload types, 1) Peak Workloads, which is the CPU performance measurement during high-speed tasks with low memory usage, and 2) Varied Workloads, which is the CPU’s performance measurement with different memory requirements. The CPU speed of 4.1 GHz in Figure 1 is due to the benchmark test forcing the CPU to perform intensive tasks, therefore the CPU boosts its clock speed temporarily. 
· [image: A screenshot of a computer

Description automatically generated]Hard disk transfer speed [17] Figure 3 Hard disk (SSD) benchmark

Figure 3 shows the results of the test for two types of hard disk (SSD) data access, 1) Sequential Access, which measures how fast the data is read and written sequentially for big files, and 2) Random Access, which measures how fast smaller randomly located data is read and written.








· Graphics Performance 
[image: A screenshot of a computer

Description automatically generated][17] Figure 4 GPU benchmark

Figure 4 firstly shows the results of the test that measures the GPU’s processing capabilities 1) Direct 3D 11 test, which measures the GPU’s ability to render 3D graphics, and 2) Compute test, which measures the GPU’s ability to perform complex highly parallel calculations. The second test measures the GPU’s memory capabilities, 1) On-device transfer test, which measures the memory speed within the GPU, and 2) Host to device transfer, which measures the data transfer between the RAM and the GPU.
· Network/Internet speeds
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Figure 5 shows the author’s internet speed, including both the download and upload speeds.





















Conclusion 
In conclusion, Task 1 demonstrated the author’s reasoning skills to ensure that components are selected for the right purpose and according to the budget. Task 2 analysed the specifications of the author’s laptop and described how the components such as CPU, RAM, and so on supported the primary usage. Additionally, The laptop's performance was confirmed by the performance benchmarks.
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Appendix
	Name
	Price
	Image

	CPU
	£ 98.97 (original price on Amazon UK)
	[image: A blue cube with white text

Description automatically generated]



[19]

	Motherboard
	£ 58.99 (original price on Amazon UK)
	[image: A close up of a computer motherboard

Description automatically generated]                                           [20]

	Graphics 
	£ 0 (no cost because it is integrated with the CPU)
	


	Network connectivity (Wi-Fi Dongle)
	£ 12.99 (original price on Amazon UK)
	[image: A usb adapter and box

Description automatically generated]




    
[21]

	RAM
	£ 15.98 (original price on Amazon UK)
	[image: A black computer memory module

Description automatically generated]	





[22]

	HDD storage
	£ 9.79 (price on eBay)
	[image: A rectangular silver and blue device

Description automatically generated]








[23]

	PC case
	£ 21.98 (original price on SCAN UK)
	[image: A black computer tower with many ports

Description automatically generated]                                           [24]

	PSU
	£ 27.99 (original price on AWD-IT)
	[image: A black computer power supply

Description automatically generated]



     [9]

	Monitor 
	£ 25 (buy now price on eBay)
	[image: A black computer monitor on a white surface

Description automatically generated]                                           [11]             

	Keyboard and Mouse
	£ 7.98 (original price on Ebuyer UK)
	[image: ]                                           [25]

	Antivirus software
	£ 11.99 (price on eBay)
	                                           [26]

	Windows 10 Home
	£ 8.89 (price on Productkeys-uk)
	                                          
                                           [27]



Table 1: Shopping list of components
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