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[bookmark: _Toc67446579]Section 1: Low budget computer

As detailed in the brief, this computer system is being built for an elderly relative and is to be built to a smaller budget. It only needs to be capable of doing basic things, such as browsing the internet, running software such as Microsoft Office and have the power to do skype calls. As there is no budget in the brief, a budget will be set at roughly £700 for the entire system including peripherals.	Comment by Ian Lewis: This may be a little high

[bookmark: _Toc67446580]Section 1.1: Case

As detailed in the brief, the desired system is a smaller form factor. This means it will likely be micro ATX at most and, if possible, can be a system with a mini ITX form factor. However, for practicalities sake, a Micro ATX case would be better, as mini ITX motherboards have almost no capacity for expansion. 
To facilitate this system, the author believes that the Cooler Master Masterbox Q300L would be a good fit. This is because the case is well priced on Amazon, it being only £40.79. This case is good value for money, as it has a few features that stand it out from others at its price point. It is an incredibly modular case as both the feet, dust covers and io panel can be moved to 3 different sides. This could help with the ease of use of the computer, as it can be moved to different locations around the desk and the power button and all the io would be within easy reach. The case is also equipped with many different slots to add fans, this is good because most cases at this form factor suffer from poor cooling, but this case has room for an AIO water cooler, so is unlikely to suffer from that problem.

[bookmark: _Toc67446581]Section 1.2: CPU

The main things to consider when purchasing a CPU are what will it be used for and how much does it need to be doing. In the case of this build, it is the author’s opinion that it will not be doing much, this means that to save money, the system could include a CPU that has integrated graphics, saving money on a graphics card.
 The next thing to consider is how many cores does the computer need. For this system, the choice will be between 2 or 4 cores as the computer will only be running basic software and only 1 core is required 1.
The only problem with 2 cores in this build is all 2 core CPUs are outdated, with Intel’s last desktop I3 processor being the i3-6100, which was launched in 2015. It does have a decent clock speed of 7.7 GHz but the fact that it is £204.59 from Intel themselves, puts it far out of the budget 2. However, Intel does offer better value at 4 cores, that being the i3-10100, it has a lower clock speed than the previously mentioned i3-6100 of 3.6GHz but will be compatible with the superior DDR4 RAM. It also has a low Thermal Design Power (TDP) of 65 watts 3. All this adds up to a reliable CPU, that should not overheat in the case and should be perfectly capable of using the applications that the system is designed for. It is also equipped with Intel’s UHD Graphics 630 which can run basic applications. This CPU starts at £95.84 which is very cheap for a good CPU, which the statistics seem to back up.
The build will use the stock cooler that comes included with the CPU.

[bookmark: _Toc67446582]Section 1.3: Motherboard

The motherboard required to work with the CPU would have to be compatible with LGA 1200, as that is the socket that the CPU fits into. The motherboard needs to be LGA 1200 compatible and able to support 4 DIMM’s of RAM, have slots for a few extra fans and be able to deal with all kinds of storage, including storage for M.2 drives and other expansion cards.
The B460M DS3H from GIGABYTE fits this perfectly at a relatively decent price point. It is not equipped with any of the new USB technology such as 3.2 Gen 2, which would add to the price because of the 10Gbps data transfer rate. This means that it also does not include USB 3.2 Gen 2x2, which offers 20Gbps data transfer speeds 4. These are unnecessary for this system. It includes 6 6/Gbs SATA ports and 1 M.2 slot.
This specific motherboard includes 4 Dual Channel non-ECC DIMM’s, this is good because the CPU will have access to more data quicker as both Dual Channel DIMM’s and non-ECC DIMM’s provide quicker memory 5.
When doing the research, the motherboard was £69.98.

[bookmark: _Toc67446583]Section 1.4: RAM

RAM is an important part of a computer. It helps the CPU deal with multiple tasks at once by storing the data that the CPU needs to hand. These sticks of memory do not save any data and once the data that is stored is no longer needed, it is discarded. The speed of the RAM sticks is measured in MHz or GHz, the faster the better.
As this system is to be used for basic tasks, the CPU does not require lots of excess memory to store extra data. For this reason, we will only need 8-16GB’s of RAM. It also does not have to be quick so there will be less of a premium on quick parts 6.
Considering everything that this system requires, the system will include 2x4GB stick of Corsair Vengeance LPX RAM. This model’s 8GB’s, running at 3000 MHz, will be enough for the system to function in its desired fashion, as there will not be too much multitasking going on. 300MHz is also quick enough for the tasks the PC is handling. This means that the CPU should be able to deal with most of the data as it comes to it. At a price of £40.49, this is also a relatively cheap component.

[bookmark: _Toc67446584]Section 1.5: Storage

In modern day PCs there is a balance between mass storage and fast storage. Mass storage will be for files such as games, documents and most software. Fast storage is usually where operating systems and regularly used apps are placed. For these to work properly with each other, they need to be managed 7. This is usually relatively simple and is very effective in providing a faster experience than the traditional hard drives.
However, as stated earlier, a mix is required which is why the system will be constructed with a hard drive and a SATA SSD. These drives will be the Seagate Barracuda Compute 2TB 7200RPM Internal Hard Drive and the Kingston A400 120GB 2.5” SSD coming in at the price of £44.27 and £20.88, respectively.
The choices of these drives simply came down to price vs capacity. 2TB of any storage for less than £45 is a very good deal. The SSD is also very cheap.

[bookmark: _Toc67446585]Section 1.6: Power Supply

The power supply of a computer needs to be able to power everything in the computer. This system requires little power, using about 160W, meaning that it is very power efficient. The Power Supply included with the system will be more than capable of dealing with these components and thus should be able to run without issue.
The Power Supply that has been chosen is the Corsair CV 450W 80+ Bronze ATX Power Supply, this costs £37.98, it has more than double the power that is needed to power the system. 
The certification on this power supply is bronze. This means that it is more than 80% power efficient. The certification stands for how much of the power it pulls goes to waste 8.

[bookmark: _Toc67446586]Section 1.7: Peripherals/Extras

Within this section, all the following will be included, Monitor, Keyboard, Mouse, Webcam and Wireless card. As detailed in the brief, the system must include a large monitor. The monitor that has been chosen is the Xenta 27” Full HD LED Monitor. At time of research the monitor costed £118.22. This monitor is well sized for its price, with 60Hz refresh rate, 5ms response time and 1080p resolution. It also has a adjustable stand, so that it can be lowered or raised depending on what is necessary. It also has inbuilt speakers which is a nice bonus.	Comment by Ian Lewis: 
Next would be the keyboard. This just needs to have the correct legend and all the keys. For this purpose, the included keyboard is the Logitech K270 Wireless Gaming Keyboard. It costs £26.78
The mouse is the Logitech M100 Wired Optical Mouse. This fulfils the purpose that is required of the mouse, it being plug and use. It is very simple. It costs £15
The Webcam that will be included within the system will be the Hiievpu Webcam. It records in 2K and has an inbuilt microphone which makes it perfect for the long range skype calls that the system will be used for. It also has a privacy cover for when it is not in use. It costs £21.24	Comment by Ian Lewis: 
The author decided to include a Wireless card as it is unknown where the computer would be placed, thus if an ethernet cable would be viable for the system. Therefore, it will be included with a TP-Link Archer T4E. This is a cheap wireless card at £19.98, but if it connects to the WiFi then it is good enough for this system.
[bookmark: _Toc67446587]Section 1.8: Overall Price

One of the main things that needed to be always in consideration for this system was price. The PC with all its included peripherals would cost £575.21. This is below the price that the author set, by almost £125. It does prove that you can make a relatively capable system for basic tasks cheaply. The system itself without anything else would cost barely £400, which again is very cheap. It also has capacity for upgrades if they are required.	Comment by Ian Lewis: Suitable overall cost
























[bookmark: _Toc67446588]Section 2: Graduate PC

As said in the brief, this system will be used primarily for editing and producing 4K video content. It has a budget of roughly £2500, this should allow ample funds to create this system. As it is a content editing and producing computer, this computer needs a good CPU to be able to render.

[bookmark: _Toc67446589]Section 2.1: CPU

For a rendering and content creation system, a CPU that has many cores/threads is necessary. Most of the CPU’s that are made now that are good for this sort of job are made by AMD. There are 2 choices. A top tier Ryzen CPU, in the 5900X or a Threadripper 2950X. The Ryzen 5900X boasts 12 cores and 24 threads running at 3.7GHz. The Threadripper 2950X has 16 cores and 32 threads but they run at 3.5GHz. The difference between these CPU’s, bar the core difference, is in which platform they use and their TDP. The 5900X uses AM4 and uses 105W. Whereas the 2950X uses sTR4 and uses 180W. The platform used is important, as depending on the other hardware necessary to make the system work, it can cost more than necessary.	Comment by Ian Lewis: Good comparison
The system will include a Ryzen 5900X. The Threadripper would have been nice to include but would come at the cost of other components. The comparable boards have at least a £100-£200 difference in price. Other than that, the CPU’s are relatively similar and both would’ve worked well for this system. This CPU costs £698.99
As this doesn’t come with a good enough cooler for what it will be used for, it will come with a Noctua NH-D15 Black. It provides excellent cooling for its price of £89.99 and as a bonus is generally quiet 9.

Section 2.2: Motherboard

For most systems, a motherboard is something that can be bought cheaply. However, if this system is to work well with the NAS mentioned in the brief, this motherboard is going to need good networking, that, or needs a dedicated networking card. It also requires a SPDIF port for sound. This is why I have gone with the MSI MPG B550 GAMING PLUS. This motherboard includes both SPDIF audio and 1x1000 mbit/s networking. If necessary, this board has expansion slots to facilitate a network card and the fact that it comes with SPDIF included on the motherboard means that no money is wasted on a sound card. It costs £129.98.	Comment by Ian Lewis: Compatible with processor 

Section 2.3: Memory

This system requires a decent amount of memory for the CPU to be able to process all the information that it is dealing with. Therefore, the author has chosen to go with 32GB’s of RAM. Specifically, 2x16GB sticks of G.Skill Ripjaws V’s. These are good RAM sticks as they run at 3200 Mhz and cost £149.99.
Section 2.4: GPU

During this time, getting a GPU is difficult. Especially getting a good one for the price that is being paid. As there is little supply and demand is the same as it has been, there is a massive shortage in GPU’s. The author bought a 1080 in summer 2018 for £500. The same GPU currently is in excess of £800 from main part suppliers. However, sites such as EBAY do give lesser prices for decent GPU’s. However, for the purposes of this build, the author decided to get all parts from main suppliers.
The author happened upon a very good card for a decent price. That being a Zotac GeForce RTX 3070 8GB. This was priced at £859.99. This price is inflated as the 3070 should cost £469, but it comes within budget.
Finding a good GPU at this current time is all about luck. This GPU was only found in the closing stages of this document and took the place of a 2060 which was the same price.

Section 2.5: Storage

As this system is to come with an external storage system, this PC does not require the massive amounts of storage needed for rendering and editing 4K video content. For this reason, the author has decided on a 2TB HDD from Seagate and a Western Digital Blue 500GB M.2-2280 SSD. The Seagate HDD was included in the other build in this document. It is £44.27.	Comment by Ian Lewis: Fair comment
The M.2 is classified as 2280 simply because of its size. 22mmx80mm 10. M.2’s also differs from normal SSDs because of their connection to the motherboard. The normal SSD connects via SATA cable, whereas an M.2 connects directly to it with M.2 slot. It costs £47.61.

Section 2.6: Case

As with most builds, the case is a purely aesthetic choice. The only thing that is really needed is decent airflow. For the purposes of this system, airflow is quite important as it does have some high heat parts including the CPU and GPU.
The case that has been chosen is the Corsair 275R Airflow. It is an ATX mid tower case. This means that all the parts that have been sourced can fit into the case. It has plenty of room for further expansion with a glass side panel, thus if the user wanted to, they could make the computer look aesthetically pleasing. It also has multiple dust covers to help keep the airflow good for longer and keeping dust out of the case. It costs £67.98.




Section 2.7: Power Supply

The power supply needed by this system will be more substantial than most systems. At idle this system should be requiring about 450W, which means that when the computer comes under load it will require more than that, with some CPU’s this number can almost double. Therefore for this system, an 850W Corsair RM will be included, it is an ATX power supply so fits the case and is 80+ Gold. This means that is relatively power efficient 8. It costs £107.99.

Section 2.8: Peripherals/Extras

To help edit 4k footage, a 4k monitor is necessary. This monitor comes with HDMI to connect. It is the Samsung LU28R550UQUXEN. It is a 28” 4k monitor that has a LED display. This will help the user to edit in 4k. It is £249.
A good keyboard can be helpful for spending many hours editing. Some keyboards come with interchangeable caps and the switches help to make the typing experience better for the user. Different switches can change how much pressure is required to activate the key, can change how the typing feels and the sound that is made with activating the switches. The size of the keyboard can also be considered, so a 60% keyboard vs a full-sized keyboard. Because of all these factors the person using the system should choose their keyboard. However, the author recommends the Corsair K70 MK2. It is a wired keyboard with Red Cherry MX switches for this specific model. The author owns one and can say from experience that the keyboard is rugged and a joy to type on. It is also made from quality materials. It costs £141.99.	Comment by Ian Lewis: A little expensive
As with keyboards, the user should pick their own mouse. Mice can be made to be ergonomic to one hand, left or right, and include features such as extra buttons, DPI changers, infinite scroll wheels and different sensors. The author recommends the Logitech G703 Lightspeed. It comes with a wire for charging but should be used wirelessly. It is also specifically right-handed as there are buttons on the left-hand side for easy clicking with the user’s thumb. It costs £95.51.	Comment by Ian Lewis: A little expensive
The system is a business system so a webcam could be useful. For the purpose of occasionally being in business calls, the NULAXY HD 1080p Webcam will do. It connects via USB and has a cover for the camera when it is not being used. It costs £24.99.
Within the brief, it outlines that none of the software is to be added to the budget. However, recommendations can be given. The Adobe Suite comes with all the software that could be necessary for other bits of content creation if wished and also comes with Adobe Premiere, which is one of the best editing softwares. The user could also use Sony Vegas, which is a competent software. Another software that could be used is Filmora, it has 4k support and is quite cheap. 

Section 2.9: Overall Price

Once all of the prices have been totalled, this system comes to £2643.28. This is within budget as it had to be within £150 of £2500. For this time, this PC will do anything that is required of it and more as it is extremely capable.	Comment by Ian Lewis: Not bad considering CPU and GPU costs
Section 3: NAS unit	Comment by Ian Lewis: This section is a bit lacking in detail

A NAS unit is essentially a small server, it is for storing whatever is wished in a different system. The main selling point of NAS units is data redundancy, which is storing data to multiple places, so in the event of drive failure you do not lose any data. For the purpose of this business, the NAS unit will use RAID 1, this is a form of data redundancy that saves everything to 2 drives at once.
To keep costs lower for the build a 4 bay NAS drive could be used. It can store up to 16TB’s of data in RAID 1. The TerraMaster F4-210 4 bay NAS unit will do. It comes with 1 GB of RAM costing £189.99. It has capacity for 4 Drives and capacity for 64 TBs of data if used in RAID 0. The drives can however be hot swapped so RAID 1 can be used, and the required amount of data can be saved.
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