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Chapter 2 Introduction

I have been tasked with building a computer for an elderly relative and a graduate. Both
individuals have set out their own requirements or suggested requirements. The relative asks
for a low budget desktop PC with a full size keyboard and a large monitor. It is suggested that
they want a webcam, speakers and microphone to watch YouTube and communicate with
their family via video conferencing.

The graduate asks for a high end PC capable of producing and editing 4K videos. The
graduate suggests the GPU should have GPU acceleration and that the main CPU should be
powerful. A Network Attached Storage (NAS) unit will be needed in order to store an initial
16TB of available storage, up to S6TB of available storage. It is mentioned that a RAID
configuration is needed that is efficient, cost effective and has redundancy.

For both individuals I have therefore set out a shopping list of all the components/accessories
required, the total cost and have justified my choices.

Cage 4129
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Chapter 3 Scenario 1 - Low cost desktop PC
I have been tasked with researching for appropriate components and building a budget
desktop PC for an elderly relative. I concluded that a £600 budget would be necessary since |
do not only require PC components but also its accessories and a monitor. After reading the
scenario and doing the necessary research I have found all of the necessary components for
the budget PC scenario, as seen in the shopping list below. The justification for each of these
items can be seen after the list.

3.1 Shopping list

Name of product

Price

Image of product

Central Processing Unit
(CPU) - Intel Core i3-
9100

£103.19

Motherboard - Gigabyte
B365M DS3H Intel
Socket 1151

£59.40

Figure 2: Gigabyte B365M . Source: [2].

Random Access Memory
(RAM) - Corsair
Vengeance LPX 8GB
(2x4GB)
DDR4-2400Mhz

£42.48

Figure 3: Corsair Vengeance LPX 8GB. Source:
[3].

Non-volatile main
storage - Samsung 860
EVO Solid State Disk
(SSD) - 500GB

£59.99

Figure 4: Samsung 860 EVO 55D Source: [4].
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Case - Thermaltake £36.90
Versa H17 Micro-ATX

Figure 5: Thermaltake Versa Hi17 Micro-ATX.
Source: (5]

Power supply (PSU) - £87.99
Corsair RM 80 Plus Gold
450W Advanced
Technology eXtended
(ATX) Fully Modular

Fieure 6: Corsair RM 80 Plus Gold 450W.
Source: (6]

Monitor - AOC £99.97
e2470SWH - 24 Inch
60Hz, TN, Sms
Figure 7: AOC e2470SWH. Source: [7].
Keyboard and mouse - £16.99

LOGITECH MK120

Figure 8: LOGITECH MK120. Source: [8].

Wireless Network £33.900
Interface Card (NIC) -
Ziyituod ZYT-AX200
PCle

Webcam - Dericam £21.99

Figure 10: Dericam webcam. Source: [10].

Total cost of system and accessories: £562.80 (including VAT).
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Additional information: The CPU chosen has integrated graphics and a CPU cooler included
[1]. The motherboard has the appropriate ports for all accessories needed [2], as mentioned
later on. The PSU has all the necessary cables, including a power cable [6]. The monitor also
includes a power cable and other necessary cables [7]. The webcam has been chosen for the
video calls and includes a built in mic [ 10]. A wireless NIC has been chosen for an internet

connection [9].
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3.2 Justification for each component/accessory
Below I have justified why I have chosen the listed components/accessories for scenario 1.

3.2.1 Central Processing Unit (CPU)

I have found that an Intel Core i3-9100 processor is best for the scenario. It costs £103.19 and
is therefore one of the cheapest processors. It has a total of 4 cores and 4 threads. It also has a
base clock speed of 3.6GHz [1], which is the main reason I decided against purchasing an
Intel i5-9400 processor, despite the fact it has more cores. According to Nathan Kirsch, the
Intel i3-9100 has “almost 25% higher” [11] base clock speed and should therefore have better
performance in “lightly threaded applications” [11] and hence is great for surfing the web,
emails and word processing programs.

The 13-9100 processor includes integrated graphics and a CPU fan for cooling [11].1 am
therefore able to save costs as there is no need to purchase an extra CPU cooler or dedicated
Graphics Card (GPU). A dedicated GPU simply isn’t needed as the relative has not outlined
any need for high performance.

3.2.2 Motherboard
When researching for an appropriate motherboard I made sure to find one that:

e Has a sufficient number of ports for the following accessories: keyboard, mouse and
webcam.

e Supports 9" gen Intel processors (LGA 1151).

e Supports dual channel RAM (for better performance).

e Supports audio.

I was impressed by the MSI MPG Z390 for £99.99 [12], however after finding the Gigabyte
B365M for just £59 40 [2], I went for that one instead despite both motherboards supporting
all the necessary components and accessories. The elderly relative simply does not need all of
the extra ports such as the extra USB ports the MSI MPG Z390 includes and hence is not
worth the extra money.

The chosen motherboard is future proof as it allows 4 sticks of RAM and supports the latest
DDR4 memory at a max capacity of 64GB [2].

3.2.3 Random Access Memory (RAM)

[ initially thought about recommending the Rasalas 8GB DDR3L [13]. However, after
researching the differences between DDR3 and DDR4 RAM [14] and the minimal price
differences, I decided against it. I instead recommend the DDR4 supporting Corsair
Vengeance LPX 8GB 2400MHz RAM [ 3] since it has numerous benefits and more modern
motherboards support it.
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DDR4 RAM outperforms DDR3 RAM in many categories, as seen below:

DDR SDRAM Internal Bus clock sty Datarate | Transfer rate | Voltage
Standard | rate (MHz) (MHz) L (MT/s) (GB/s) (V)
SDRAM 100-166 100-166 in 100-166 0.8-1.3 38

DDR 133-200 133-200 2n 266-400 2.1-3.2 2.5/2.6
DDR2 133-200 266-400 4n 533-800 4.2-6.4 1.8

DDR3 133-200 533-800 8n 1066-1600 8.5-14.9 1.35/1.5
DDR4 133-200 1066-1600 8n 2133-3200 17-21.3 1.2

Figure 11: Table revealing speeds of SDRAM, DDR, DDR2, DDR3 and DDR4 . Source: [ 14].

DDR4 supports a better data transfer rate, uses less voltage and supports superior clock
speeds. As the price difference between the two mentioned RAMSs above are minimal, the
Corsair Vengeance is the better choice.

I specifically chose a dual memory configuration instead of a single memory configuration as
it theoretically doubles the “memory bandwidth that is available” [15]. As the chosen
motherboard supports dual memory and has a total of 4 RAM slots, there is still potential to
add more RAM to the motherboard in the future if need be. The RAM costs: £42.48.

3.2.4 Non-volatile main storage

I was first looking to purchase a cheap £33.70 1TB Seagate BarraCuda hard drive [16],
however came to the conclusion that the 500GB Samsung 860 EVO SSD [4] would provide
sufficient storage and better performance for £59.99.

The SSD chosen has write speeds of up to 520MB/s and read speeds of up to 550MB/s [4]
and will therefore make browsing the web, transferring files and loading programs like Skype
much faster than the hard drive mentioned. The Seagate BarraCuda HDD has less than half of
the read and write speed of the SSD, at a maximum speed of just 210MB/s [16].
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3.2.5 Power supply (PSU)

To calculate the amount of wattage the PC may be using I decided to use the Newegg power
supply calculator [17]. After entering the necessary components, it recommended a PSU
supporting 137 watts, as seen below.

ENTRAL PROCESSING UNIT (CPU)

137 Watts

RESET SHOP PSUS

o | MOTHERBOARD

'GRAPHICS PROCESSING UNIT (GPU)

% RANDOM ACCESS MEMORY (RAM)

SOLID STATE DRIVE (S5D)

s12Ga

5] HARD DISK DRIVE (HDD)

£

%) OFTICAL DRIVE (CD/DVD/BLU-RAY)

Figure 12: Newegg PSU wattage calculator. Source: [17].

After double checking this result on PC part picker and receiving a similar result [18]. 1
decided to choose the Corsair RM450 (450W) PSU [6]. This is more than twice the estimated
wattage from both sources, however is from a reliable brand and helps future proof the
device. It costs £87.99.

# Estimated Wattage: 152W

Figure 13: PCPartPicker revealing the estimated wattage of the PC setup. Source: [18].

3.2.6 Case

When looking for a case 1 had to make sure to find a micro ATX supporting case. | therefore
chose the Thermaltake Versa H17 that costs £36.90 [5], partly because it supports micro ATX
motherboards but also because it’s compact. 1t fits all the components in the shopping list
within it and is still a compact case. It has the following dimensions (L*W#*H): 39.6cm x
20.5cm x 43.7cm.

The case has an added benefit of including a 120mm pre-installed rear fan and will therefore
also help keep temperatures down [5].
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3.2.7 Wireless Network Interface Card (NIC)

As the relative wants to access the internet for numerous reasons, a wireless NIC is a good
option as it is easy to install. The ZYT AX200 [9] provides “Up to 2402Mbps” [9] and will
therefore support video conferencing skype calls with family abroad. This NIC is cheap,
costing just £33.90.

3.2.8 Monitor (with built in speakers)

The relative has failing eyesight and therefore needs a large monitor. | therefore decided that
a 24 inch monitor was the minimum however did not expect to purchase a larger monitor than
that due to the small budget.

After some research | decided that the AOC e2470SWH 24 inch monitor [7] would be a good
pick. It is competitively priced at just £99.97 and has high definition resolution (1920x1080)
and crucially has built in speakers. The built in speakers are a great bonus so the relative can
hear their family via skype and listen to YouTube videos and more. It means that dedicated
external speakers are no longer necessary, hence saving costs.

3.2.9 Accessories

¢ Keyboard and mouse - The relative mentioned that they want a full size keyboard
and hence I found a basic budget keyboard with the NUM keys included [8]. The
keyboard is part of a bundle including a mouse. This keyboard and mouse bundle is
the LOGITECH MK120 and costs a total of £16.99 [8].

¢  Webcam (with built-in mic) - As the relative wants to video conference with their
family I have made sure to include a 1080p budget webcam from the company
Dericam [10]. It costs £21.99 and simply plugs into one of the spare USB ports from
the motherboard [2]. It includes a built-in mic and will therefore allow the relative to
communicate with their family.
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Chapter 4 Scenario 2 — High end PC (£2500~)

I have been tasked with researching the appropriate components for a high end PC for a video
editing enthusiast. The justification for each component can be seen below the completed

shopping list.
4.1 Shopping list

Name of product Price Image of product

Central Processing Unit | £630

(CPU) - AMD Ryzen 9

5900X
Figure 14: AMD Ryzen 9 5900X. Source: [19].

CPU Cooler - Noctua £99.98

NH-DI15
Figure 15: Noctua NH-D15. Source: [20].

Motherboard - ASUS £293.00

ROG Strix X570-E
Figure 16: ASUS ROG Strix X570-E. Source:
[21].

RAM - Corsair £339.99

Vengeance LPX Black

64GB 3200MHz DDR4

Dual Channel Memory

Kit (2X 32GB)
Figure 17: Corsair Vengeance LPX Black 64GRB
J200MHz DDR4. Source: [22].

Non-volatile storage - £209.99

Sabrent Rocket Q 2TB

NVMe
Figure 18: Sabrent Rocket Q 2TB NVMe . Source:
[23]
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Graphics card - NVIDIA | £469
GEFORCE RTX 3070
Figure 19: NVIDIA GEFORCE RTX 3070
Source: [24]
Power supply - Corsair £115
RM750x
T
Figure 20: Corsair RM750x. Source: [25].
Case - Cooler Master £56.06
MasterBox MB520
Figure 21 : Cooler Master MasterBox MB320.
Source: [26]
Monitor - LG UHD £260.40
24UD58 24 Inch Monitor
4K IPS
Figure 22; LG UHD 24UD38 24 Inch Monitor
4K IPS. Sowrce: [27].
Keyboard and mouse - £16.99
LOGITECH MK 120
Figure 23: LOGITECH MK120. Source: [ 8].
Card reader - InVaFoCo | £16.99
UHS-11 SD 4.0
=
Figure 24 : InVaFoCo UHS-II 8D 4.0. Source:
[28].
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Ethernet cable -
UGREEN (3m) Ethernet
Cable

£9.99

Figure 25;: UGREEN (3m) Ethernet Cable.
Souree: [29]

Total cost of the system and its accessories: £2516.40 (including VAT).

Additional information: The PSU has all the necessary cables, including a power cable. The
motherboard has the appropriate ports for all accessories needed — as mentioned later on.
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4.2 Justification for each component/accessory
Below I have justified why I have chosen the listed components/accessories for scenario 2.

4.2.1 Central Processing Unit (CPU) and its cooler

Considering the graduate needs to produce and edit 4K video content, I have referred off of
the video editing software Premiere Pro’s recommended specifications [30]. It states that the
recommended CPU is an “Intel® 7th Gen or newer CPU — or AMD Ryzen™ 3000 Series or
newer CPU” [30]. Due to the large budget and demanding 4K footage I decided it was
appropriate to get the very latest high end CPU. Thus, after some research I soon found that
generally, AMD’s Ryzen 5000 series outperforms “similarly-priced Intel CPUs by 12-20%"
[31].

Noteably, “Compared to the Intel Core i9 10900X, the new Ryzen 9 5900X is 20% faster”
[31]. As they are both similarly priced and there is a huge 20% performance difference, the
Ryzen 9 5900X was the easy choice. I considered the Ryzen 9 5950X, however soon found
out it is much more expensive [32] for a negligible overall performance gain in the video
editing software Premiere Pro, as seen in the chart:

PugetBench for Premiere Pro V0.92
Standard Overall Score

AMDTR
39700 32 Core

AMDTR

sssax 64 core |
AMDTR

sscox2acore N

AMD Ryzen 9

s35ox 16 core R
o 5coe T
39500 16 Core 4

AMD Ryzen 9
5900 12 Core

Figure 26: Section of a chart revealing performance of high end CPUs in relation to Premiere Pro. Source: [31].

The Ryzen 5900X boasts 64MB cache, a base processor speed of 3.7GHz and a turbo speed
of 4.9GHz [19]. Despite its cost of £630, it has 12 cores and 24 threads [19] and according to
Adobe “Premiere Pro runs at 93-98% efficiency with 8 cores” [33]. The graduate will
therefore have no performance issues with Premiere Pro and may even have power to spare to
work on other applications if need be.

As video editing is extremely demanding, I have included the CPU cooler Noctua NH-D15
[20] to the shopping list. The premium cooler costs £99.98 but will prevent the CPU from
overheating even at maximum loads and according to Jon from PremiumBuilds, it is the
“Best Air Cooler for Ryzen 9 5900X” [34].
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4.2.2 Motherboard
When researching for an appropriate motherboard I made sure to find one that:

e Has sufficient ports for the following accessories: Keyboard, mouse, headphones,
speakers.

e Includes a SPDIF port for a surround sound monitoring system

¢ Includes an ethernet port with gigabit level data transfer speeds.

¢ Supports DDR4 and dual channel RAM (for better performance).

¢ Supports audio

e Supports Ryzen 5000 series processors (AM4 socket).

e Supports Non-Volatile Memory Express (NVMe) SSD storage.

Due to the ports required and the latest and greatest components necessary, the motherboard
has to have a lot to offer. I therefore added to the list the ASUS ROG Strix X570-E [21] as it
fulfils all of the requirements and compatibility concerns [35] listed above. It also leaves
room for any possible future upgrades since it supports 4 slots of RAM at a maximum
capacity of 128GB. It costs £293.

4.2.3 Random Access Memory (RAM)

Adobe recommends “32 GB for 4K media or higher” [30] of RAM for Premiere Pro. This
gave me a rough guideline on the amount of RAM needed to comfortably edit videos at 4K.
However, after researching further I found a table from Puget Systems [36] suggesting that
64GB is the minimum for 4K video editing in Premiere Pro, as seen below:

Footage Resolution 1080p 4K 6K/8K+
Minimum RAM capacity 32GB 64GB 128GB
Figure 27: Table suggesting the amount of RAM needed for Premiere Pro. Source: [36].

I have therefore chosen the Corsair Vengeance dual channel LPX 64 GB (2x32 GB) DDR4
RAM [22] with a top speed of 3200MHz. It costs £339.99. 1 have explained earlier for the
first scenario the advantages for dual channel and DDR4 over DDR3.

As the motherboard has 4 slots for RAM, another dual channel DDR4 RAM can be installed,
hence creating a quad channel RAM configuration. This would be particularly useful if the
PC ever needed to be upgraded for video editing 8K content, as the table above suggests.
There would be no need to purchase a new motherboard to install more RAM.

4.2.4 Non-volatile main storage

After reading suggestions from Adobe that hard drives are not good enough for 4K video
editing [33], it was clear that an SSD would be appropriate for this scenario. The shopping
list therefore includes the Sabrent Rocket Q 2TB NVMe [23]. It has a top read speed of
3.2GB/s and a top write speed of 2.9GB/s [23] and will therefore be able to receive and
transfer large 4K video files at an excellent speed.

Puget Systems suggest that NVMe drives are best used with Premiere Pro when “High bitrate
footage (~2,000 mbps or higher)” [36] is used. Since 4K footage can be very large in size, the
very high read and write speeds will save time and hence allow for more productivity. The
storage chosen costs £209.99 [23].
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I have chosen not to include any additional internal storage for the PC because a NAS unit
will be used instead to permanently store the large video files. I have chosen 2TB of storage
for the NVMe as I feel as if it is enough for storing programs and temporarily storing video
files before they are transferred to the NAS unit.

4.2.5 Graphics card (GPU)
GPU acceleration is very important for video editing as it provides huge benefits, including:

¢ Playing back “effects and tranistions in real time without rendering them™ [37].
¢ Allowing playback of videos “at high quality” [37].
e Reducing export time to H.264 and H.265 [36].

With these benefits in mind, it is clear that GPU acceleration is key. According to Adobe, the
RTX 3070 and RTX 3080 both allow for GPU acceleration [37]. After realizing this, |
initially wanted to get the RTX 3080 due to its better performance and larger Video Random
Access Memory (VRAM) capacity: 10GB [38]. That is 2GB more than an RTX 3070 [24].
However, despite the fact that the RTX 3080 would help future proof in case the company
ever wanted to edit at 8K (suggested by the table below [36]) - it is too expensive to include
in the budget.

Sequence Resolution 1080p 4K 6K 8K+
Minimum VRAM capacity 4GB 6GB 8GB 10GB+
Figure 28: Table suggesting the amount of GPU VRAM needed for Premiere Pro. Source: [36].

According to the table above, the RTX 3070’s 8GB of VRAM is more than enough
regardless and costs £469 — significantly less than the RTX 3080°s £649.
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4.2.6 Power supply (PSU)
In order to have a better estimate on the amount of PSU wattage needed, I used a power
supply calculator from Newegg [17], as seen below.

CENTRAL PROCESSING UNIT (CPU)

Your recommended PSU wattage is:
AMD = Ryzen 9 5900% - I 9 0 W t t
MOTHERBOARD
RESET SHOP PSUS » ‘

ATX -

mend only gives you a general idea of what 1o
ces, USB and
ay need more power.

| devic

|=2] GRAPHICS PROCESSING UNIT (GPU)
MNVIDIA -

GeForce RTX 3070 - X 1 -

RANDOM ACCESS MEMORY (RAM)

32GB DDR4 v X 2 -

SOLID STATE DRIVE (SSD)

176+ - X T -

HARD DISK DRIVE (HDD)

Mot Installed ’ x 1 -
OPTICAL DRIVE (CD/DVD/BLU-RAY)
Not Installed -

Figure 29: Newegg PSU wattage calculator. Source: [17].

The calculator recommends a 490W or more PSU. However, after more research I found an
article from Aaron Klotz from Tom’s Hardware where he suggests that a system with an
RTX 3070 and Ryzen 9 processor requires at least a 750W PSU [39]. I have therefore chosen
the fully modular Corsair RM750x [25] as it provides enough power for all the components.
It costs £115.

4.2.7 Case

I made sure to choose a case that could fit all of the components chosen in it and supported
ATX motherboards, since the motherboard chosen has an ATX form factor [21]. It has the
following dimensions (L*W*H): 21.7cm x 49.6cm x 46.8cm [26]. As it is quite large and
includes a pre-installed 120mm rear fan, it will help keep the systems temperature down. It
comes at a reasonable price of £56.06 [26].
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4.2.8 Monitor

It was clear from the start that since the company will be editing 4K video content, it is best
to edit on a 4K monitor in order to see all of the details. However, | had to make the choice
between a TN/IPS/VA monitor panel. TN panels have poor colour accuracy and are therefore
not the best choice for video editing [40]. I ended up going for an IPS supporting monitor due
to their great colour accuracy and because VA panels “have higher chances of motion blur
when you are playing or viewing fast-paced action™ [40].

The monitor chosen is the LG UHD 24UDS58 which has a 24 inch 4K IPS display at the cost
of £260.40 [27].

4.2.9 Accessories

e Keyboard and mouse - | have chosen a basic keyboard and mouse combination from
Logitech, called the MK 120 [8] at a cost of £16.99. I saw no need to purchase any
expensive keyboard or mouse as they provide no extra benefit for video editing.

e Card reader — A card reader is required so that 4K camera footage can be exported to
the PC. I have therefore chosen the InVaFoCo UHS-1I SD 4.0 card reader [ 28] that
supports both microSD and SD memory cards and USB 3.0 ports for faster data
transfer rates. It allows for write speeds of up to 250MB/s and read speeds of up to
280MB/s. It costs just £16.99 [28].

e Ethernet cable — As the motherboard supports one 2.5gb/s port and a 1gb/s port, it
made sense to go for an ethernet cable supporting up to 2.5gb/s. I have therefore
chosen the UGREEN Ethernet Cable which costs £9.99. It supports speeds of up to
10gb/s [29].
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Chapter 5 Scenario 2 - Additional storage
In addition to the PC components and its accessories, a Network Attached Storage (NAS)
unit is needed to store the vast amount of video files that will be accumulated. The NAS

must:

e Initially have 16TB of available storage
¢ Be expandable up to 56TB of available storage (from 8TB drives).
s Be supported by RAID configurations

5.1 Shopping list

Total initial
storage: 24TB.

Name of product | Price Image of product
NAS - Synology | £984.99 .
DS1817 8 Bay
Figure 30: Synology DS1817 8 Bay. Source: [41].
3x Hard drives - 3x202.
Seagate IronWolf | Total:
8 TB NAS £606
Internal HDD
(ST8000VN0022)

Figure 31: Seagate [ronWolf 8 TB NAS Internal HDD. Source:
(42]

Total price: £1590.99 (including VAT).

Additional information: 2x RJ-45 Ethernet cables are included with the NAS [41]. These will
be connected to a switch. Other necessary cables including a power cable is included.
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5.2 Justification for the NAS, its configuration and storage
Below I have justified why I have chosen the NAS, its configuration and storage for scenario
2.

5.2.1 Redundant Array of Independent Disk (RAID) configuration

As the client wants a cost effective, efficient RAID configuration for redundancy, I have
chosen RAID 5. The reason I chose RAID 5 is because packets of parity data are created and
stored in every drive in the NAS unit [43]. This means that unlike RAID 1 that requires a
large amount of storage of which only half is available, RAID 5 only takes up the equivalent
storage of 1 drive, spread out across all drives [43]. Therefore, although RAID 1 has good
redundancy, it would be much more expensive.

I also considered RAID 6 however decided against it since it would require more storage and
in terms of speed and performance, it is worse than RAID 5 [43]. The RAID calculator from
International Computer Concepts [44] demonstrates that:

RAID 5 requires 64TB of total storage for 56TB of available storage:

RAID O RAID & RAID 10 RAID 50 RAID 60

TOTAL AVAILABLE SPACE

56 18 of total 64

Figure 32: Results from RAID 5 calculator for 64TB of storage. Source: [44].

RAID 6 requires 72TB of total storage for S6TB of available storage:

RAID O RAID 5 RAID 6 RAID 50 RAID 60
min 4

TOTAL AVAILABLE SPACE

56 18 of total 72

Figure 33: Results from RAID 6 calculator for 72TB of storage . Source: [44].

RAID 5 therefore has the benefit of requiring less storage (thus lower cost), is more efficient
and has good redundancy.

5.2.2 Network Attached Storage (NAS) unit

After deciding that a RAID 5 configuration was best, I searched for an 8 bay Network
Attached Storage (NAS) unit with good specifications. I chose the DS1817, which costs
£984.99 [41]. Crucially, it is compatible with RAID 5 configurations [46]. It includes 8 bays,
which is perfect as 8x8TB of drives is equal to 64TB total. It has read speeds of up to
1577MB/s and writes speeds of up to 739MB/s [41], 4GB DDR3L RAM [45] and a “quad-
core 1.7 GHz processor” [46]. It has a “Maximum single volume size” [46] of 108TB and
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includes 10gb/s RJ-45 ethernet ports [46]. It therefore fulfils the requirements set out by the
graduate, as listed above.

5.2.3 Non-volatile storage for NAS

As explained carlier, a total of 64TB is needed for this scenario when used with a RAID 5
configuration and when considering that 56TB of that storage must be available storage.
However, only 24TB of storage is initially needed, since 16TB of that is available storage in a
RAID 5 configuration. I have therefore chosen 3 of the of the Seagate IronWolf 8TB NAS
Internal Hard Disk Drives (HDDs) [42], costing £202 each and at a total cost of £606. I found
out that the HDDs are compatible with the DS1817 NAS via Synology’s compatibility list
[47]. I chose the Seagate HDD with the model number: ST8000VNO0022.

I made sure to choose a NAS HDD instead of a regular desktop HDD because they’re made
to perform for much longer periods at a time than regular HDDs are [48]. Due to the mass
amount of storage required, this is necessary. According to Seagate (the manufacturers of the
chosen HDD), it has a maximum “Sustained Transfer Rate™ of 210MB/s [49].

5.3 How to access data from the PC to NAS and expected data transfer
speeds

The NAS and PC will be connected via ethernet cables to a local switch/router and will hence
be on the same network. Once the NAS is turned on, the PC can access the NAS by using a
browser and entering “find synology.com” [50] into the URL. After signing in and
configuring the NAS it can now be accessed at any point by simply entering the NAS’s IP
address “with port 80 on the end” [50].

The read speed of the chosen NAS (when considering a 1gb/s ethernet port for the PC [21]) is
444 89MB/s and the write speed is 449 33MB/s [51], as seen via official benchmarks from
Synology, below:

500

450
400
350
300
250
200

50

15
?Rl‘ﬂd ﬁ'u‘ritr
WRS1221RP+  EDS1821+ WD51621+  WD51520+ DS620slim

Figure 34: Chart revealing the read and write speed of the DS1817 NAS. Souwrce: [51].
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Chapter 6 Conclusion

In conclusion, all of the components/accessories for both scenarios have been listed and fully
justified. The low budget PC and its accessories cost a total of £562.80 (including VAT). I
made sure not to recommend any expensive components due to the low budget. I made some
compromises such as not having a dedicated GPU and instead having an integrated GPU on
the CPU in order to keep costs down. Nevertheless, the setup will allow the relative to do the
tasks outlined, such as communicate to their family via Skype.

The high end PC and its accessories cost a total of £2516 40 (including VAT), hence is over
the approximate budget of £2500 by £16.40. The PC components chosen have been
researched thoroughly to ensure they are optimal for 4K video editing. The NAS and its
16TB of initially available storage (reduced from 24TB due to RAID 5) cost a total of
£1590.99 (including VAT). The NAS has 8 bays and hence will allow for a total of 64TB of
storage (when using 8TB HDDs), thus 56TB of available storage when used in a RAID 5
configuration.
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