 













COMPUTER ARCHITECTURE









Student Name: Horatiu Lucian, Butunoi
Student Number: 1918671
Lecturer name: Dr. Anupam Mazumdar






Table of Contents


















Introduction	3
General information	4
Scenario 1	6
Scenario 2	11
Additional storage for Scenario2	17
References	20












[bookmark: _Toc58515026][bookmark: _Toc59125996][bookmark: _Toc59126026]Introduction


	Computer architecture it is the science that studies the components of a personal computer as well as the interactions between them. In the next few pages we will explain and then analyze 2 distinct examples. One of them is intended for light usage, such as internet browsing, social media as well as emails while the other one it’s intended for very specialized purpose, heavy use, such as graphical design, video editing but in the same time a very capable gaming machine as well.
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The internal components of a computer all work together creating a seamless experience for the user. It’s very important that all these components interact well with each other so it’s crucial that they compatible with each other.

Also depending on the purpose of the build the performance varies. Before a specialist build a machine it’s important that he identify the needs of the customer and consider the future use as well. As a rule of thumb it’s always better to build a slightly more capable machine than the customer is requiring as in short term the build can become outdated.

Any PC would include the following components:

· Motherboard is part of a PC responsible with accommodating all the other components, ensuring a seamless experience. 

· CPU (Central Processing Unit)- Is the place where all the logical operations take place and it’s considered to be one of the most important parts of a build, because it set’s the speed of a PC.

· RAM (Random Access Memory) –  It’s the part of a PC where the information it’s being temporary loaded. This is the part responsible with how many applications can be runed in the same time. It’s a volatile memory so any data left there after switching off will be lost.

· Storage- It’s the part responsible with data storage. It’s a non volatile memory, so after a power loss information will still be there. Can be under different forms, hard disk drive HDD  (high capacity, affordable price but slower in terms of accessing speeds) , Solid – State Drive SSD (very fast memory but expensive in comparison with HDD, also available in a variety of sizes)

· GPU (Graphical Processing Unit) – It’s a dedicated unit responsible with processing graphical demanding processes.  

· Monitor – It’s the part responsible with displaying the information for the user. 

· Peripherals (mouse, keyboard, webcam etc.) – All responsible with getting input from the user
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	Hardware
	Image
	Name
	Price

	CPU
	[image: ]
	AMD Ryzen 5 2600 3.4 GHz 6-Core Processor (YD2600BBAFBOX)


	£ 165.99

	Motherboard
	[image: ]
	Gigabyte B450M DS3H Micro ATX AM4 Motherboard (B450M DS3H)
	£ 62.99

	RAM
	[image: ]
	Timetec Hynix IC 4GB DDR4L 1600MHz PC3-12800 Unbuffered Non-ECC 1.35V CL11 2Rx8 Dual Rank 204 Pin SODIMM Computer Memory RAM Module
	£16.99

	Non-Volatile storage
	[image: ]
	WD WD10EZEX 1 TB PC Hard Drive
	£37.49

	Input/Output feature port
	[image: ]
	AIMOS KVM Switch, USB Switch 4K HDMI Switcher Box 2 In 1 Out For 2 Computers Share Keyboard And Mouse Support 4K@30Hz, Not support Hotkey, With HUB Ports
	£ 23.99

	Graphics Card
	[image: ]
	MSI NVIDIA GEFORCE GT 710 2GD3H LP Graphics Card '2GB DDR3, 954MHz, Low Profile, Low Consumption, VGA, DVI-D, HDMI, HTPC, Silent Passive Fanless Cooling System'
	£ 38.85

	Power Supply
	[image: ]
	GOLDEN FIELD ARESZE Semi Modular 80 PLUS Bronze ATX PC Power Supply Unit 650W PSU With Low Noise Fan For Desktop Computer PC
	£ 53.99

	Monitor
	[image: ]
	HP v22 Full HD Monitor (1920 x 1080) 21.5 Inch (1 VGA, 1 HDMI)
	£ 69.99

	Keyboard
	[image: ]
	Kensington ValuKeyboard - wired keyboard for PC, Laptop, Desktop PC, Computer, notebook. USB Keyboard compatible with Dell, Acer, HP, Samsung and more, with UK layout - Black (1500109BUK)
	£ 8.06



According to the above table, the computer should be designed for personal use. The computer system is designed for elderly persons at a low cost and it includes a small factor with a full size of keyboard and decent size of monitor. The user has the requirement for running simple software for performing word process function, surfing the internet and checking email. 

The system should have the ability for performing simple Skype calls with family members.  In the development of the system, the selected CPU is AMD Ryzen 5 that is a good processor at low cost for personal use. It has the clock speed of 3.4 GHz that ensures a high speed performance at low speed (Bučková et al. 2019). The CPU has 6 high performance cores that can perform well during the video call and use software for editing. The motherboard that has been selected is Gigabyte B450M DS3H Micro ATX AM4 Motherboard. This motherboard has a port for 2 RAM and it supports RAM up to 16 GB that is enough for personal usage. The mother board has a good heat sink that ensures that the processor does not overheat. The design of the motherboard is compact and can easily fit into the cabinet. 

In the system design, the selected RAM is of Timetec Hynix with capacity of 4 GB that will help in opening applications and storing all opened applications. It is a DDR 4 RAM that with a high frequency of 1600 MHz and low power usage of 1.35V. It will provide an advantage for ensuring that the system is running well and performs all tasks easily. It can help in performing everyday tasks like browsing the internet, editing the spreadsheet and loading applications very easily. 


The RAM has good performance that is about the relationship between latency and speed and it is closely related with the connected system. Memory will allow in switching between tasks quickly and remembering the tasks that are required to be switched. In the choice of non-volatile storage, the harddisk of Western Digital has been selected. 


The harddisk has the capacity of 1 TB that is capable of storing a lot of data and video and it is suitable for personal use. The harddisk has high read and right speed that will help users in transferring the data at high speed. The input and output port is AIMOS KVM Switch that has HDMI port and it is suitable for sharing mouse and keyboard. It provides a reliable connection with the computer system. 


The easy connection will help elderly users in connecting and disconnecting the device easily (Dembitzer, Zelikovitz and Kettler, 2017). This ensures a stable connection with the computer system with a high speed of 30 Hz. The port also includes USB ports that support 4 USB devices at the same time. This will help in connecting multiple portable devices at the same time. 

Graphics cards play a major role in the computer system designing as this is required for editing software. The selected graphic card is MSI NVIDIA GENFORCE. It is a 2 GB graphic card that is good for performing tasks like editing and consumes low power. The graphic card has a frequency of 954 MHz that provides a good support for gaming, video calling and watching video. It includes the use of a fanless cooling system and HDMI that can help in processing high definition content. 

Power supply is an important factor as this is required for delivering the correct amount of power supply to the CPU and ensures that all the components in the CPU are running properly. The power supply that has been selected is Golden Field that is a semi modular power supply. It produces the output of 650W that is suitable for running the components of the CPU. The fan speed is high that will help in elimination of heat from the CPU. It produces low noise that ensures that users do not face any issue during the usage. It is important to select a suitable power supply because selection of incorrect power sources can damage components of the CPU because of high power supply. 

HP monitor will be suitable for the user as the user has the demand of Skype video call and usage of editing software. It is a 21.5 full HD monitor that provides a good output for HD contents. The monitor has the resolution of 1920x1080. It has 1 HDMI and 1 VGA port for video input. The keyboard of Kensington will be used for connecting with the system. It is a wired connection keyboard and mouse that is suitable to be used with a Desktop PC. 
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	Hardware
	Image
	Name
	Price

	CPU
	[image: ]
	INTEL Core i5-10400F 2.9GHz LGA1151 9M Cache BOX CPU
	£ 127.99

	Motherboard
	[image: ]
	MSI MEG Z490 ACE Motherboard ATX, LGA1200, DDR4, Dual LAN, 802.11ax WiFi 6 + Bluetooth 5.1, USB 3.2 Gen2, Lightning USB 20G, Type C, M.2, RGB Mystic Light, Gen 4 Ready, 10th Gen Intel Core
	£329.99

	RAM
	[image: ]
	OLOy DDR4 RAM 16GB (2x8GB) 3200 MHz CL16 1.35V 288-Pin Desktop Gaming UDIMM (MD4U0832160BJ0DA)
	£ 61.99

	Non-Volatile storage
	[image: ]
	WD Blue 3D NAND Internal SSD 2.5 Inch SATA - 2 TB, Blue - High Performance
	£ 213.89

	Input/Output feature port
	[image: ]
	TESmart 4x1 HDMI KVM Switch 4K@60Hz 4:4:4 Ultra HD | 4 Port KVM Switcher 4 in 1 out with 2 pcs of 1.5 m KVM Cables Supports USB 2.0 Devices Control up to 4 computers/servers/DVR-Matt Black
	£ 149.99

	Graphics Card
	[image: ]
	MSI Nvidia GeForce GTX 1660Ti Gaming X 6G Graphics Card 6 GB GDDR6, 1875 Hz, RGB Mystic Light, 3x DisplayPort, HDMI, Dual Fan Cooling System
	£ 311.99

	Power Supply
	[image: ]
	ABKONCORE TN700W Bronze PC Power Supply 700W, 80+ Bronze Certified, 12V single rail, 135mm Quiet Cooling Fan, ECO Friendly, Active PFC, 7 Year Assurance PSU for gaming and other applications
	£ 74.99

	Monitor
	[image: ]
	Dell P2419H 24 Inch LED-backlit, Anti-Glare, 3H Hard Coating IPS Monitor - (8 ms Response, FHD 1920 x 1080 at 60Hz, 1000:1 Contrast, with ComfortView DisplayPort, VGA, HDMI and USB), black
	£ 147.03

	Keyboard
	[image: ]
	Wireless Keyboard and Mouse Set, LEKVEY 2.4GHz Stylish Full Size Quiet Slim Wireless Keyboard Mouse Combo, UK Layout, for Computer, PC, Laptop, Desktop, Windows etc - Space Gray
	£ 39.99



The design of the system includes selection of 10th Gen i5 that is suitable for providing a high performance for editing and processing 4K content. It has a high frequency of 2.9 GHz with a cache of 9 MB. 

The motherboard that has been selected is MGI MEG that supports DDR4 RAM. It has a port that supports high speed USB 3.2. The CPU supports 10th Gen Intel core processors with WiFi 6 support. Higher core and clock speed can provide with major difference with the performance and it provides with better snappier stem for 4K video editing. 

It will provide with faster completion for the intensive task like video transcoding and editing. The CPU chooses to dictate the motherboard option for the use of each processor and it only works with set of chipset and CPU socket. The use of 10th Gen i5 processor is more appealing and it is concerned with mainstream computing tasks. This is required for pairing strong CPU with graphics and RAM. 

The high clock speed is important for translation of snappier performance and provides with common task with multiple cores that will help in reducing the task consuming process (Leatherman, Dean and Santner, 2017).  
 The wireless connectivity is also high as it supports Bluetooth 5.1 and WiFi 6. OLOy RAM with the capacity of 16 GB will be suitable for supporting graphic editing. It has a frequency speed of 3200 MHz that will provide easy management of applications. 
The use of good memory is required because this will be used for running and loading the application and it should respond to commands. The memory provides active use of the computer. It allows working on various projects and it will help in gaining the information.
 A 2TB SSD will be used for storing the data and video. SSD will provide high write and read speed with high performance. The input and output port includes an HDMI switch that supports 4K video and it has 4 Ports. 
It supports the USB 3.0 devices and it can help in controlling multiple computers, servers and DVR at the same time. In the process of production and editing of the 4K video, graphic cards will play an important factor; therefore the graphic card of Nvidia Genforce has been selected. 
It is a 6GB card and it has the 3x display port HDMI support with dual cooling system. The cooling system will help in keeping the system cool during heavy usage.
 Power Supply has been selected for ABKONCORE that will provide 700 W output that is enough for powering the complete system. It also includes a 135 MM cooling fan that is quiet and eco friendly. 
Editing 4K video requires a high quality laptop; therefore Dell monitor has been selected.
 24 Inch monitor will be suitable and it includes LED backlit function that will help in providing proper details with anti-glare function (Bučková et al. 2019). 

It includes 3H Hard coating that has 8ms of response time. The panel has a resolution of 1920x1080 with the refresh rate of 60Hz. The display has a comfort view with support for VGA, USB and HDMI. The use of wireless mouse and keyboard will be useful and it will help in connecting with computer systems easily with the frequency of 2.4 GHz.  
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	Hardware
	Image
	Name
	Price

	8 TB External Hard drive
	[image: ]
	WD 8 TB My Book USB 3.0 Desktop Hard Drive with Password Protection and Auto Backup Software, Black
	£ 129.99

	8 TB External Hard drive
	[image: ]
	Seagate Game Drive Hub for Xbox, 8 TB, External Hard Drive Desktop HDD, with Dual USB Ports, White, Designed for Xbox One, and Two-year Rescue Services (STGG8000400)
	£ 144.50

	8 TB External Hard drive
	[image: ]
	Seagate 8 TB Backup Plus Hub USB 3.0 Desktop 3.5 Inch External Hard Drive for PC and Mac with 2 Months Free Adobe Creative Cloud Photography Plan
	£ 109.00

	8 TB External Hard drive
	[image: ]
	Seagate Desktop, 8 TB, External Hard Drive HDD – USB 3.0 for PC Laptop and Mac and Two-year Rescue Services (STGY8000400) - Amazon Exclusive
	£ 111.99

	8 TB External Hard drive
	[image: ]
	WD 8 TB Elements Desktop External Hard Drive - USB 3.0, Black
	£ 124.33

	8 TB External Hard drive
	[image: ]
	Seagate Game Drive Hub for Xbox, 8 TB, External Hard Drive Desktop HDD, with Dual USB Ports, White, Designed for Xbox One, and Two-year Rescue Services (STGG8000400)
	£ 144.50

	8 TB External Hard drive
	[image: ]
	LaCie d2 Professional 8 TB External Hard Drive Portable Desktop HDD – USB-C USB 3.0, 7200 RPM Enterprise Class Drives, for Mac and PC Desktop, 1 Month Adobe CC (STHA8000800)
	£ 247.47





[bookmark: _Toc59126031]References
Bučková, M., Skokan, R., Fusko, M. and Hodoň, R., 2019. Designing of logistics systems with using of computer simulation and emulation. Transportation Research Procedia, 40, pp.978-985.
Dembitzer, L., Zelikovitz, S. and Kettler, R.J., 2017. Designing Computer-Based Assessments: Multidisciplinary Findings and Student Perspectives. International Journal of Educational Technology, 4(3), pp.20-31.
Leatherman, E.R., Dean, A.M. and Santner, T.J., 2017. Designing combined physical and computer experiments to maximize prediction accuracy. Computational Statistics & Data Analysis, 113, pp.346-362.

14

image3.png




image4.png
4G DDR3L 1600  puisorsoemezs & —
CL111.35V 2RxB 78TTI6NUSL2R8 4G

QTR III|\|IIIII|NIIIIIIﬂIIIIIII\IIIIIIHIIIII\\IIIIIHIIIIII\IIIIII\




image5.png
Wester Digital,





image6.png




image7.png




image8.png




image9.png




image10.png




image11.png




image12.png




image13.png




image14.png
3D NAND

SATA SSD
Solid State Drive





image15.png




image16.png




image17.png




image18.png




image19.png




image20.png




image21.png




image22.png




image23.png




image24.png




image25.png




image1.png




image2.png




