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Abstract

This document is the result of the ongoing COVID-
19 pandemic. In the normal course of events, the
Computer Architecture module would result in an in
class test. However, due to the restriction currently
in force, this is no longer possible. Therefore, a
written assignment was implemented as a
replacement evaluation. This is the authors modest
application of work to that end.

1. Description of the requirements

The assignment consists of the creation of two
design specifications for personal computers
(PC)that fulfil two different requirements.

The first specification is for the use by an elderly
relative for the purposes of basic writing, viewing
YouTube video and communicating with family
members via video conferencing. For the purposes
of the report, this will be referred to as the Granny —
PC.

The Second specification is more involved. It
consists of two parts. The primary component is the
design of a video editing workstation that will make
use of unspecified software to edit and produce

video footage up to 4K resolution at near real-time
speeds. The second part is the local data storage
array in the form of a Network Attached Storage
(NAS) box which initially will hold an 8TB storage
capacity with the ability to expand the capacity up to
56TB as required. The specification also states a
figure of £2,500 as the budget for the build. Around
a £150 margin is allowed to provide some
adjustment of hardware choices within, the overall
design specification. This specification will be
referred to as the Video-PC for this report. For
clarity, a copy of the requested design specifications
may be found in appendix 2 Appendixes one and two
will hold the hardw are specifications and costs in the
form of screenshots from the authors favoured
component vendor.

The assignment requirement makes some
assumptions conceming the existing hardware for
use by the new computers and have not been
included in the specifications listed. There is no
mention made of the software to be used. In light of
this, no consideration is made for the type of
operating system or applications used. This fact will
mean that the specification can be implemented with
a wide range of operating systems and applications.
The default assumption made by the author is that
Microsoft Windows will be used and the use of a
mainstream web browser such as Chrome© will be
used. Again, as with the hardware specification, the
inclusion of software in the specifications has been
omitted.

2.Design Specification: Granny-PC

It is an axiom of design that form follows function.
This is just as applicable for PC's as it is for
lawnmowers. The first step in formulating as a
specification for the Granny — PC is to determine it's
the function. In this case, it has to process video
feeds, perform basic application processes like text
and picture manipulation and act as a messaging tool
for use with email or video casting. All of these
functions are well within the range of the most basic




of modern computer hardware so, for this design, the
requirements are functionally quite modest. They do
not require a more sophisticated solution.

The heart of any computer system is the
motherboard. For this design, the author has chosen
a pre-built system from the Xenta line, Xenta being
the brand name for Ebuyer's range of equipment.
The choice was made partially on cost and partially
on the specification provided as standard. Ready
built systems often provide an extremely good
cost/feature ratio. With this build, the motherboard
1s outfitted with eight GB of random-access memory
that will allow most mainstream applications to run
without reducing performance by excessive page
swapping caused by the lack of available memory.
Being DDR4 specification the memory modules
offers respectable operating speeds, minimising wait
states on the central processing unit (CPU) and
Memory bus controller. Having a good memory is
only one half of the motherboard equation. The other
half is the CPU itself.

The choice of this particular model of pre-built
computer was decided by the use of an AMD A10-
9700 processor. This processor is one in the latest
line of Fusion processors. These have been designed
with a core that uses four processing cores with on-
die video graphics and memory controller. This
construction allows for very fast communication
between memory, video and processors without the
functional bottlenecks that are caused by having
discrete board mounted bus controllers. By having
the major components built into the main processor
die, the cost of production is reduced, and functional
efficiency is increased, and the motherboard design
can be simplified and made more reliable because of
the reduced component count.

For storage, the computer has a 240GB solid-state
device (SSD) as standard. This not only provides a
fast load time for the operating system by virtue of
not having any mechanical components, but it also
1s very reliable in operation. However, It does have
limitations when it comes to read-write operations
and will become less efficient over time. With this
in mind, a more traditional two-and-a-half-inch disk
drive was added to the specification. The idea is to
use the SSD for a read-only operation to maintain
efficiency and the 2TB disk being used to hold
paging files, user data and OS configuration files.
As in-line computational speed is not a factor in this
specification, this division of storage offers the best
performance overall with a slightly lower storage
performance. The motherboard has additional
features that lend themselves to the functional
requirements; these include a 1Gb ethernet adaptor,
an integrated 802.11n wireless network adaptor

USB 20 and 3.0 ports for peripherals and a high
quality 7.1 sound processor subsystem with a SPDIF
optical connector. This will allow the owner to
easily connect to any home internet router either
wirelessly or in a wired configuration and provides
high-quality sound and vision up to and including
the newest 4k standard.

The design specification also provides for a 27" led
monitor with integrated speakers. This makes for a
tidy and functional display with bright and sharp
image definition at its native resolution of
1920x1080. The refresh time of 1 millisecond also
provides clear blur-free playback even in the most
rapidly changing images, ideal for video playback.
For convenience, a wireless keyboard and mouse
have been provided for maximum flexibility in use
and with up to eight months of battery life, requires
little maintenance. An additional item is the external
DVD reader/writer. This delivers the dual functions
of being a method of playing back dual-layer DVD's
such as store-bought movies and burning DVD-
R/DVD+R disks to archive documents and images
from the computer. It should be noted that this is not
suitable for drive imaging and backup due to the
limited storage capacity of 4.3 GB per disk and
slow-burning times.

One notable omission on the list is the lack of a
webcam for video conferencing. This is due to the
vendor not having suitable stock listings. For the
purpose of the specification, a good basic choice
would be the Trust Exis webcam with a built-in
microphone and when added to the cost of the listed
items brings the total up to £460.32.

3.Design Specification: Video Editing PC
The second design specification is for the video
editing pc. Unlike the Granny-PC, the functional
requirements for this machine are far more
demanding. Video editing primarily requires the
ability to move data from storage to memory and
back again at high speed. The process also requires
a high degree of computing power to handle both
video data and soundtracks in real-time and where
special effects are concerned, the ability to
manipulate 3-D objects such as text or logos.

As with the first specification, the motherboard will
be looked at first. For this specification, the choice
of motherboard goes to the Asus Republic Of
Gamers STRIX BF450-X. This motherboard was
chosen for several reasons. Firstly, the design of
Gaming motherboards has the same basic criteria as
Video editing specifications, namely bus transfer
speeds and raw computing capacity. Secondly, the
BF450 chipset that is main control chipset for this
board is ideally suited for the Third generation




Ryzen Chip which is the choice of processor for this
specification.

Thirdly, the motherboard has one very useful feature
in the form of dual M.2 Connectors that permit the
mounting of high-speed M.2 Solid-state storage
devices. These will be most useful as twin editing
drives for video media as they are directly connected
to the version 3.0 PCI-E data bus, which is not
affected by memory interrupts from the normal drive
control chipset. Video editors often process video
clips from a source drive and store the results on the
second drive, the use of two drives means that the
data is transferred on separate channels avoiding
potential collision events where a single data bus is
involved—using the SD drives as 'Spooling' Storage
has the additional advantage of being temporary.
Once the editing is finished, the drives can be
reformatted, which will reset the drives to near
factory condition and will keep speed performance
high for the life of the drive. It should be born in
mind that like any storage device, it will suffer
degradation in performance in time due to wear and
tear.

The processor chosen for this specification is an
AMD Ryzen-7 3700X. This is a third-generation
processor based on the Zen architecture which is
ideally suited for this purpose. The key feature of
this chipset is the integration of the PCI-E 3.0 bus
into the main processor die. That speeds up
processing by removing the bottlenecks associated
with onboard bus controllers. This processor has
eight cores capable of handling sixteen threads
providing a very good parallel processing capability
than can be leveraged to processing large blocks of
video data into smaller workloads speeding up
overall video processing.

As video processing is memory intensive, it was
decided to install 32GB of DDR4 2666Mhz in two
16GB dim modules. The memory will be installed in
dual channel configuration, making the best use of
the low CL16 latency timings for additional speed
performance. The motherboard is capable of being
expanded up to 128GB although to maintain the set
price point; a 32GB capacity was chosen.

As previously mentioned, the computer will utilise
two M.2 SSD's. For this, a pair of Intel 660P NVMe
SSD modules were chosen. The size of ITB will
provide more than enough space for large editing
projects, and the use of a Seagate Firecude 2TB
drive will allow excellent local storage for the
completed work. The drive is a hybrid drive that uses
DRAM memory to buffer often used files making it
useful for OS use as well as bulk storage of video
files.

As storage is being discussed, the specification
requirements call for the use of external storage for

backup and archival purposes. As video data files
are always large and do not compress well, the
connection to the storage unit needs to have a fast
transfer rate in both read and write modes.

To fulfil this requirement and an additional network
card was specified. The built-in 1GB network port
1s fine for 'mormal' use but is inadequate for this
purpose. Instead, a Startech, dual-port 10Gbe was
added to the specification. This can have up to a 20
gigabit per second full-duplex transfer rate which
can transfer data at 310 kilobytes per second or
18.164 gigabytes a minute. The choice of the
Startech brand offers a good mix of quality and price
as this manufacturer operates in the budget market
but uses good quality components which in this case
is Intel X540 network controller chipsets.

This same principle was also applied to the graphics
card. For this specification, a PNY P630 Quadro
graphics card has been chosen. This card has 2GB
of GDDRS memory that is a high speed and is of a
size more suited for video processing. The Quadro
chipset is considered one of the best choices for 2-D
graphics work but, has 512 CUDA cores for 3-D
calculations, making it suitable for 3-D processing
as well. Connectivity is served by four mini-display
port connections that can provide either DVI-D or
standard display port connectivity for up to four
monitors and is capable of running 4K or 5K
resolution in real-time. As this card has a PCI-E-16
connector, It can run with a bandwidth of 80Gb/s
which means that the card is capable of handling any
amount of data that he CPU can throw at it and still
have the capacity to spare.

The design choice of case and power supply is based
on functionality and practicality. The power supply
is a gold rated EVGA Supernova 850W unit. This
PSU can deliver all the power the computer requires
at full load and because of the supply capacity, will
not suffer from heat build-up within the case because
of overstressing of the inductive components in the
power supply itself. For reliability, the author often
chooses PSU's that are rated between 1.5- and 3.5-
times maximum load requirements. The case
Chosen is a Corsair Obsidian 750d full tower case.
From experience, Corsair's case design 15 well
thought out, highly functional and well-constructed
with the capability of adding additional hard and
optical drives later if required. The choice of a full-
height tower case allows the computer to be located
under as workstation or desk and the large interior
volume allows effective cooling by the five
120/140mm fans.

Additional heat mitigation also comes from the
internal case partition, which is designed to keep hot
devices like the power supply and disk drives




separate from the rest of the case.  The PSU is
mounted on the bottom of the case. It allows cool air
to be drawn from the base of the case with the hot
air being expelled out of the back without entering
the case itself. This cooling feature, combined with
the magnetic dust filters, make the case easy to
maintain and improves reliability.

The other half of the Video Editing specification is
the system t0 store the edited footage. The choice of
storage within this specification is to use as
Synology 1618 Network-attached storage unit. This
device is based around an Intel Atom C3528
processor running at 2.1Ghz with 4GB RAM fitted
as standard. This design is a six-bay box capable of
taking Sata 3.0 NAS drives in sizes from 2TB up to
16TB in a capacity giving a maximum capacity of
64TB which is more than the 56TB maximum
specified. The unit can run the disks in either RAID-
0, RAID-1, RAID-5,RAID-6, RAID-10 or in JBOD
(Just a Bunch Of Disks) configuration.

The choice of configuration would be left to the user;
however, the initial configuration as delivered will
consist of two Western Digital RED 4TB NAS
drives configured in a RAID-1 striped configuration.
This offers 8TB capacity with priority being given
to the speed of access in reading and write modes.
The addition of the 10 GBe network card in the
PCle-16 slot will when connected by two cat6/cat7
cables to the computer will give high-speed
connectivity making file transfers fast and effective.

5. References

[1] S. Walton, “Testing Third Generation Ryzen
DDR4 Memory Performance and Scaling,” &th
August 2019. [Online]. Available:
https://www techspot.com/review/1891-ryzen-
memory-performance-scaling/.

[2] B. Thomaas, “AMD 3700X Review,” 3rd
April 2020. [Online]. Available:

https://www techradar.com/uk/reviews/amd-
ryzen-7-3700x.

[3] M. Jennings, “AMD Ryzen 3000 Series,” PC
Pro, pp. 64 -65,2019.

The total cost of the computer and storage system is
£2571 81, including shipping.

4.Conclusion

Both specification lists were contrived to be of good
performance and at a reasonable price. They both
strike a good balance between functionality and cost
with the capability of being upgraded later providing
compatible specifications for new hardware is
available.

As a former computer retailer, the author recognises
that it is too easy to over-specify a computer based
on an incorrect perception of the clients need. It is
also very easy to specify too low a price point for
hardware that leads to compromised performance
and lack of flexibility. The equipment chosen is not
the highest specification that can be used, and
considering the budget available, it is the most cost-
effective.

The choice of AMD technology for the CPU's and
motherboard is based on third party testing [1] [2]
[3] of the new Zen 3 architecture, which shows a
clear superiority over Intel in both price and
performance in these areas. The use of Intel
produced chipsets in networking and memory
components is still the best choice for these
categories of equipment. The combination of both
vendors combining to create a high-performance
PC.




Appendix 1 — Granny PC
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Appendix 2 — Video Editing PC and Storage
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Appendix 3 -Synology 1618 Specifications

Synology’

DiskStation

DS1618+

Synology DiskStation DS 1618+ is a versatile, compact, yet powerful 6-bay NAS equipped with quad-

core processor, designed for small- and medium-sized businesses. It comes with advanced computing
applications to meet businesses' demands and supercharges your storage with the optional M2 55D
adapter card for dual SSD cache drives, D516 18+ is ideal to serve as a centralized file server for simplifying
data management and protecting critical assets. Synology DS 1618+ is backed with Synology’s 3-year

limited warranty.
High-performance Scalable Storage Server )
. n -
Synclogy D51618+is a &-bay natwork attached storage solution with grast parformance H E Ight"'
and scalability. D51618+ supports up to 16 drives with two Synalogy DXS 17 exparsion + Pawarful and icalable t-bay MAS
units, allowing you to start small and sasily scala up on demand. In addition to 10GbE aptrmized bor dets-srienave work
add-on card, which @an upgrade the networkcapadty of D51615+, tha PCle slct also - Ton reer
supports the cptional SATA M.2 55D adapter card to function as 550 cache for greatly . Ound-core, 2.1 GO with
enhandng storage performance without using the 35" drive bays. AESN + ard #CE DOGS
DS1818+ is equipped with a quad-core procassor and 4GB DDR4 mamory mamary, s debbe up te 3308
(mpandable up to 32GB). With Link Aggregation erabled, D51618+ dalivers + Outstanding performance s over 1,030
outstanding seguerttial throughput parformance at over 2,030 MB/'s reading and M's rending and 622 MB's writing
620 MB/s writing' 005 -k
Btrfs: Next Generation Storage Efficiency S ———
P 2017 aclagrier card®
DS1618+ introduces the Btrfs file system, bringing the most advanced storage PChe .0 shot For afona 10GE addon
tachnologies to meat the management needs of modern businessas: i d
« Bulk-4n data Integrity check detects data and file systam comuption with data and + Fourbubtin 1CEE (4% ports with
mata-data checksums and improves the ovarall stability 5
fnd cver an d Link Aggegetcn suppart
« Flaxibla Shared Folder/User Quota S ystam providas compraharave quota control . Ad 1 Bk e Bing
: Il user acoounts and shared foldars.
avar all user accounts a ro: ..w - . !
» Advancad snapshot tachnology with oustomizable backup sdradule dlows up ta 1,004 srmgubats per sharsd fokd
1,024 coplas of shared foldarbackupsina minimum S-minute interval without

ocoupyg huge storage capacty and system resournes.

« Fleor felder level data restoration brings huge conveniences and seves tima for usars
who wish to restors only a specficfle or folder

« Flasalf-healing: Brr fil systam can auto -detect cornupted fikks with mirrored

matadats, and recover brokan data using the supported RAID volumes, which indude
RAIDY, 5 &,and 10




Cross-platform File Sharing

DSM, the operating systam running on all Syrology NAS, provides fast and secure
ways to shara your critical digital assets. Synoloegy Drive unifies multipls fila portals on
Synology NAS and greatly simplifies data management. You can shars files to aryone,
and customize accass pammissions for optimal sacurity. Symolegy Drlwe makas it sasy
to share files across multiple platforms — whather it's Windows*, Mac*, and Linux®

computers or mobile davices.

Ultimate Backup Solution

DS51618+ integrates various backup applicatiors to ssfeguard your important data on
anvy davice with an intuitive user intarface and durabla storage technologies.

« Dasktop Backup: Cloud Station Backup safoguards your PC, Mac, or other desktop
devices D51618+ i also compatible with Time Machines, allowing you 1o affortiessty
backup your Mac to Syrology NAS

» NAS Bachup: Hyper Backup comprehersivaly backs up your data to a local shared
folder, an axternal devics, anothar Synology NAS, an rsync sarver, a public cloud sanvics,
or €2 Backup to ansura data safety.

« ServarBackupcActive Backup for Servar provides an sgentlass backup solution. it
cantralizes data from Windowes and Lirws saners through SMB and rsync 1o effectively
minimize deployment and managemant costs.

+ SaaSBackupc Active Backup for Office 365/G Sulte 5 an orpramise backup sclution
for public douds with a centralized dashboard Optimim storage effickrcy with singe
retancing and blode-level dedupliaation technology.

Effortless Virtualization Environment

Symology’s Virtual Machine Manager adds unlimited capabilities to your NAS. Setup
and run various virtual macdhines, including Windows, Linux, and Virtual DSM so that
you can test naw software versions in a sandbox environment, isolate your customerns’
machines, and incraass the Aexbilty of your D51618+ with reduced hardware
deploymant and maintenanca costs.

Synclogy iSCS| storage fully supports mast virtualization solutions to anhance work
efficiancy with a simpla managemant intarface. ViMware vSphara™ 6.5 and VAAI
ntagration halps officad storage operatiors and cptimizes computation effidancy.
Windows Offioaded Data Tronsfer (ODX) speeds up data transfar and migration rates,
whia OpanStack Cindar suppart turns your Synclogy NAS into a block-basad storage
component.

Reliability, Availability & Disaster Recovery

Systern refiability is of paramount importance to businesses which depend upon thair
commarcial serwrs evary day. D5161 8+ responds to thase concerns with wide-ranging
avaiability and redurdancy featuras:

« Synology High Avallablit y Manager ansuras seamiess transiboning batwesn chustered

servars with minimal impact to applictions, pravanting unexpectad intermuptions ard
costly downtima.

« Redundant system fans and network ports with faicwer support ereurs maximum
Continuous senvica uptime.

« High reliability systern dasign including famlass CPU heat-sink and passive cooling
tachnology, preventing single points of faillura.

« Optional 5-year wamanty* is avaiable nselect egions.

Next-Genesation File System

Amedam fils systam dasigned to
adchass obstacks often srcountsrad In

v aen
2

ankerpese storage systems. Safequardng
data integrity through metadata
mirronng seif-healing and snapshot

raplication.

Virtual Machine Manager

Wirtual Maching Mamager Implemants
varbus virtualzation soltions, dlowing
youto maregs mukiplevirtual machines
onyow DS1618+, Incuding Windows,
Linux, and Virtual DSM.
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ENGAGEMENT WITH LITERATURE

(

y"’ While the information within the assignment is good,
‘engagement with literature' means you have to show
you've read up on the various sections, and can back
up your assertions/choices with evidence. Just as
one example, there are numerous sources out there
who test and recommend hardware configurations
for video editing. These should have been read and
cited. Just three sources is insufficient. This is by far
the weakest section here.

KNOWLEDGE AND UNDERSTANDING

20

[

y“ Competent demonstration of knowledge of the
general underlying concepts and technologies used.
bits and Bytes mixed up at times.

COGNITIVE AND INTELLECTUAL

82

[

y‘ Despite the outcomes being mostly sensible, Could
have done more in looking at the alternative
solutions, and providing solid justification as to why
your chosen components are the most suitable
compared to others. Citing more researched material
would have helped here.

PRACTICAL APPLICATION

62

[

y‘ Generally appropriate systems specified. However
from the brief: "You should also produce a ‘shopping

60



list’ of actual components (as if you were going to
build the computer yourself from scratch)... DO NOT
simply find a ready built PC .." Which is close to what
the 'granny PC' is! Isn't P630 built in intel graphics? If
its a P620 Quadro - possibly a bit underspecced -
RAM for example under the recommended amount
for serious video effect processing. 4*2TB RAID1 for
the NAS not particularly sensible as the start
configuration either. NAS should not have been
included in the main Video PC budget - more money
then available for better graphics etc.

TRANSFERABLE SKILLS

[

y‘ Good writing style. Reads well with a good ‘flow’.

Don't use the 2 column layout unless your lecturer
specifically asked for it. Stick to the one the major
project will use as explained in the AES module.
Would have benefited in having more images of
some of the components included in the main body to
give context and interest.

55



	1909160 Computer Arch. Assignment Report
	by Mark Vaughan

	1909160 Computer Arch. Assignment Report
	GRADEMARK REPORT
	FINAL GRADE
	GENERAL COMMENTS
	Instructor


	MARK VAUGHAN279


