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[bookmark: _Toc46310609]Introduction
Regardless of the PC being built, whether gaming, home use, or an office workstation, the components of the PC are the same. However, the key factors that will determine the diverse specifications to be used are the purpose of the PC and the budget. For instance, all the aforementioned computer systems must have the key components such as the CPU, storage and memory, a power supply, a case and monitors. However, depending on what the PC is being used fore, there might be a need for a dedicated GPU.  This report elucidates on the development of two computer systems. One will be used for simple routine how tasks while the other is meant for a business start-up for editing 4K videos.
[bookmark: _Toc46310610]Home use PC
[bookmark: _Toc46310611]Component List
		Component 
	Model 
	price

	CPU
	AMD Ryzen 3 2200G
	£62.40

	Motherboard
	ASRock B450M-HDV
	£48.00

	RAM
	OLOY 16GB (2 x 8 GB) DDR4-2400
	£40.00

	Storage
	ADATA SU635 960 GB 2.5” SSD
	£20.00

	Case
	Thermaltake SUPPRESSOR F1
	£46.00

	Power supply
	EVGA BR 450W 80+ Bronze
	£35.20

	Monitor 
	HP VH240a IPS
	£120.50

	
	Total Costs
	£403.50






[bookmark: _Toc46310612]Processor
In this build, the CPU chosen was the Ryzen 200G. This is because this is a high performance CPU for routine tasks. With 4 cores, a small but powerful integrated GPU as well as its 3.7GHz Boost Clock, the system will be a power efficient (Overstock, 2020). Furthermore, this system will be a fast computer with the capability of performance enhancement if needed. This is because it has an unlocked clock multiplier. As such, the Ryzen 200G CPU will be able to handle anything or task that is customarily undertaken at home such as emailing, light gaming, movie streaming and word processing (Overstock, 2020). The chief benefit of this processor is its integrated graphics processing unit (iGPU) which will be effective in rendering videos and movie streaming for high quality viewing.
Figure 1: AMD Ryzen 3 2200G
[image: C:\Users\Hamilton Cedric\Desktop\comp\c613845b769646cd3475e12ae9176441-hi.jpg]
Source: (AMD, 2020)
[bookmark: _Toc46310614]Motherboard 
One of the benefits of the Ryzen 200G CPU is its compatibility with most cheap motherboards (AMD, 2020). As such, the AS Rock B450M-HDV is the best fit for this system. Furthermore, the AS Rock B450M-HDV motherboard offers the benefit of easily upgrading of the computer CPU as the B450 motherboard features forward compatibility with any AM4 CPU in the market. As such, these attributes make the B450 motherboard stand out when compared to its A320 motherboard counterpart.


Figure 2: AS Rock B450M-HDV
[image: C:\Users\Hamilton Cedric\Desktop\comp\main-25.jpg]
Source: (Micro Center, 2020)
[bookmark: _Toc46310617]PC Case
The choice of case for this system was the Thermaltake SUPPRESSOR F1. Some of the key features that this case has include the capability of holding GPUs of up to 11.2” long, fits 5.5” CPU coolers as well as 3 fans. This black budget friendly case has a cubical minimalist design and weighs about 7 pounds. The case will be effective for this system as it offers two USB 3.0 ports and audio jacks for both mic and headphones (Mahapatra et al, 2017). Furthermore, it has a dual 2.5” and 3.5” drive bays thus, based on the configuration adopted, up to four data storage drives can be fitted with the included modular drive racks. To reduce thermal build up, the case has 200mm intake fan pre-installed in the front and two 80mm fans installed at the rear.
[bookmark: _Toc46310616]Storage 
SSDs are becoming mandatory storage for modern computers (Mahapatra et al, 2017). This is because they feature higher reading and writing speeds of up to seven to eight times faster than the standard HDD counterparts. Furthermore, SSD are available at fairly low prices. One of the main reasons for the selection of the ADATA SU635 960 GB 2.5” SSD for this system is that not only does it provide sufficient storage, the storage device also offers a sequential read/write performance of up to 520/450 MB/s at very low power consumption. Furthermore, its Low Density Parity Check (LDPC) error correcting codes ensure data integrity. This makes it better than its Silicon power 1TB SSD 3D NAND rival.
Figure 4: ADATA SU635 960 GB 2.5” SSD
[image: C:\Users\Hamilton Cedric\Desktop\comp\71nG4R75mFL.jpg]
Source: (Micro Center, 2020)
[bookmark: _Toc46310615]Memory
For this system, while the an 8 GB OLOY  DDR4-2400 RAM would work just fine, a single stick of 8GB will limit the ability of the Ryzen 200G CPU in performing at its maximum. This would be the result of using a single channel memory (Overstock, 2020). Furthermore, by using 2 sticks of 4GB in an attempt to leverage dual channel capabilities, this would limit the system from future upgrades. As such, the OLOY 16GB (2 x 8 GB) DDR4-2400 kit will be effective in ensuring that the system does not run out of memory when undertaking the daily routines for a home computer.
Figure 3: OLOY 16GB (2 x 8 GB) DDR4-2400 kit
[image: C:\Users\Hamilton Cedric\Desktop\comp\515XUSUeKFL._AC_SY355_PIbundle-2,TopRight,0,0_SH20_.jpg]
Source: (Ecomputer, 2020).

[bookmark: _Toc46310613]Integrated Graphics Processing Unit (iGPU) 
The Ryzen 200G CPU leverages the Vega 8 on-board graphics (iGPU) which is doer. When combined with the dual channel RAM in this system, the iGPU will be able to provide even better performance (AMD, 2020).
[bookmark: _Toc46310618]Power supply
The EVGA BR 450W is a standard quality 80+ power supply unit that features 2 x6 +2 PCIe connectors. This is vital when adding a GPU to the system in future. As such, based on its quality and value, this is the best power supply unit for this computer (Micro Center, 2020). 
Figure 5: The EVGA BR 450W
[image: C:\Users\Hamilton Cedric\Desktop\comp\71zHGCtPNEL._AC_SL1200_.jpg]
Source: (Ecomputer, 2020)







[bookmark: _Toc46310619]Video editing workstation system
[bookmark: _Toc46310620]Component List
	Component 
	Model 
	Price

	PC Case
	Streamcom Mini DA2
	£192.00

	Prosessor/Chipset
	Ryzen 9 3900x
	£391.20

	GPU
	Saphire Pulse Radeon RX 5700XT
	£336.00

	Motherboard
	Gigabyte X570 I AORUS Pro WiFi
	£176.00

	RAM
	Micron Ballistix LT 32GB (2 x16 GB) 3200MHz
	£125.60

	CPU Cooler
	Dark Rock TF
	£72.00

	Boot Drive 
	Samsung 970 Evo
	£72.00

	Mass Storage
	Intel 660p 2TB
	£148.00

	Power Supply
	Corsair SF600 80+ Gold
	£93.60

	Case Fans
	Noctua Redux 120mm PMW  x 4
	£44.80

	NAS
	QNAP TS-451+/56TB-SIW
	

	
	Total Costs
	£1,651.20



[bookmark: _Toc46310621]PC case 
While there are a number of exiting contemporary ITX SFF cases, most of these are not perfectly suited for this build. The contemporary SFF Streamcom Mini DA2 was chosen for this build due to its minimal 17L size as well as its good airflow and premium minimalistic aesthetics. The all metal chassis enclosure’s 17L size is just a few centimetres longer and taller than its 7L counterpart. However, this is also an advantage for this build as it can support larger GPUs with 2 fans places on three sides. As such, the Streamcom Mini DA2 is a versatile case with the capability of mounting up to 6 3.5” drives and 8 2.5” drives hen building a NAS. As the system will be used for videography, the case allows for USB C ports with headphone and mic jacks for the front I/O unlike its iMac counterpart that lacks these attributes (Mahapatra et al, 2017).
Figure 6: SFF Streamcom Mini DA2
[image: C:\Users\Hamilton Cedric\Desktop\comp\da2-vgpu-back-angle.jpg]
Source: (Ecomputer, 2020)
[bookmark: _Toc46310622]Processor / Chipset
This entire build is developed based on a primary goal of having a fast and reliable small form factor system. As such the CPU chosen is an exclusive 12 core, 24 threads Ryzen 9 3900x.this is a reliable fast CPU that has significant task execution and completion efficiency (AMD, 2020). Furthermore, the versatile CPU can be used with different generations of motherboards (Ecomputer, 2020). The CPU runs cooler than most of its rivals with significant upgrade potentials unlike its Intel equal which is limited in terms of upgradability.
Figure 7: Ryzen 9 3900x
[image: C:\Users\Hamilton Cedric\Desktop\comp\amd-amd-ryzen-9-3950x-processor-35-ghz-64-mb-l3.jpg]
Source: (AMD, 2020)
[bookmark: _Toc46310623]Graphic Processing Unit (GPU)
The Saphire Pulse Radeon RX 5700XT offers comparably better performance than its rival the 2070 super. Despite its lack of hardware accelerated ray tracing capabilities, it compensates this with a GPU boost clock of up to 1925 MHz, a memory of 8GB/256 bit GDDR6 14 Gbps effective with 2560 stream processors as well as a Dual-X cooling technology and 4K at 120Hz. The robust digital power design of this GPU delivers an exceptional high fidelity 1440p performance with powered by the AMD extreme RDNA architecture. As such, the GPU’s core parts such as the tough metal back plate, two ball bearing, fan quick connect and dual bios elevates its lifespan through quality, robustness and reliability (Duncan, 2017).
Figure 8: Saphire Pulse Radeon RX 5700XT
[image: C:\Users\Hamilton Cedric\Desktop\comp\s-l640.jpg]
Source: (Micro Center, 2020)
[bookmark: _Toc46310624]Motherboard
For the Ryzen 9 3900x build, it is imperative that only the best motherboard is selected to leverage all the capabilities of the CPU for maximum performance. While only the newest X570 platform has the necessary VRMs to handle the Ryzen 9 3900x at its maximum performance in the iTX form factor, the Gigabyte X570 I AORUS Pro WiFi offers 8 phase VRM, two high speed PCIe 4.0 m.2 slots, 4 USB 3.0, 2 USB 3.1 USB C, and WiFi 6. Furthermore, the motherboard supports DDR4 4400. As such, the motherboard is not only the best in terms of features, but also its compatibility with high spec components (Raven et al, 2016).
Figure 9: the Gigabyte X570 I AORUS Pro WiFi
[image: C:\Users\Hamilton Cedric\Desktop\comp\13-145-157-V01.jpg]
Source: (Micro Center, 2020)
[bookmark: _Toc46310625]Memory
16 GB of Ram is customarily enough for simple video editing tasks, however, due to the demanding nature of the 4K videography tasks, 32GB will be the bare minimum for this PC to maximise productivity (Duncan, 2017). Additionally, since ITX boards have only two DIMM slots unlike those with 4, it is vital that the system is built with 32 GB. The Micron Ballistix LT 32GB (2 x16 GB) 3200MHz kit meets the requirements of this build. The Micron Ballistix LT 3200MHz is selected for the build as it is not only cost-efficient but also supports overclocking to at least 3600MHz with tighter sub timings at DRAM Calc by 1ismus. As such, the Ryzen 9 3900xcan be ramped up to its maximum guaranteed speeds of up to 1800MHz thus, providing an optimal performance.





Figure 10: The Micron Ballistix LT 32GB (2 x16 GB) 3200MHz kit
[image: C:\Users\Hamilton Cedric\Desktop\comp\41wuCvOGR0L._AC_SY400_.jpg]
Source: (Overstock, 2020)
[bookmark: _Toc46310626]Storage
The Intel 660p 2TB SSD is not the fastest drive when running synthetic benchmarks. However, it is a high performer in loading applications and downloads as well as other mass storage needs. While its QLC NAND is not faster than its MLC counterparts on the boot drive, it will perform well in loading videography applications as well as storing video data files. This drive is selected for this build as by using two NVME drives, there is no need for mounting additional 2.5” or 3.5” drives (Callegari et al, 2018). This in turn eliminates the use of SATA cable thus, reducing cable clutter.
Figure 11: The Intel 660p 2TB
[image: C:\Users\Hamilton Cedric\Desktop\comp\513ltsT1wxL._AC_SX466_.jpg]
Source: (Overstock, 2020)
[bookmark: _Toc46310627]NAS Storage
The QNAP TS-451+/56TB-SIW will be sued in the business to deliver superior real time video transcoding to convert videos in formats that can be used with any device. This is the best choice of network attached storage as it has an intuitive user interface of QTS 4.2, with Qsirch that can be used to easily and quickly search and find multimedia files. As such, media files will be easily shared with other workstations on the network using server message block (SMB) for the windows based operating systems (Callegari et al, 2018).
Figure 12: The QNAP TS-451+/56TB-SIW
[image: C:\Users\Hamilton Cedric\Desktop\comp\unnamed.png]
Source: (Overstock, 2020)
[bookmark: _Toc46310628]Conclusion
Before building any PC, it is imperative that one not only understands the needs and purpose if building the PC. This will provide a clear insight on the components that are necessary to tailor the build to meet the needs and requirements of the tasks to be accomplished by the PC efficiently. Furthermore, it is vital that all components used are compatible with the motherboard for maximum performance and efficiency. As such, this report has provided the various components that can be used in building a home use pc as well as one that can be used in 4k video editing workstations at low costs favourable for a start-up videography business.
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