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Computer Systems Fundamentals

Tasks

1. Investigate the specification of your own personal computer to ascertain
the following information (Include pictures/screengrabs etc to show how
you obtained this information)

Make and model

How much RAM do you have?

What is the type and capacity of your non-volatile storage?

What CPU do you have, and what are its main specifications (clock speed,
cache size, turbo boost speed, hyperthreading etc)

What connectivity/ports does your computer have, and what are their
specifications (e.g., what are they used for, what speeds do they operate
at etc)

My computer is Lenovo desktop ideacentre AIO 520-24 ARR model. It has
AMD Ryzen 5 Processor with clock speed of 3.20GHz turbo boost speed
of 3.8GHz and Cache sizes L1 of 384KB, L2 of 2MB and L3 of 4MB with 4
Cores and 8 Threads. It has 8 GB of RAM. Also, it has about 2TB HDD
and 120 GB SSD.

Below |l include all the screenshots that show how | get all this information:
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“Ports: Rear: Three USB 2.0, one USB 3.1 Gen1, one ethernet (RJ-45),
one HDMI out port, optional one HDMI in port, one power connector, one
security cable slot Right: one USB 3.1 Gen1 Bottom: one headphone /
microphone combo jack (3.5mm), card reader Two M.2 Card slots (one for
WLAN, one for SSD) * Depending on many factors, actual data transfer
speed may be lower than theoretical”.

(1]

2. Your computer will have internet connectivity and be connected to a
device such as a modem or router. Show how you can use operating
system tools such as ipconfig to find out your machines IP and MAC
address and explain what these are used for.

Also — use a benchmarking tool to discover your Upload/Download speeds
and Latency timings for your internet connection. Include
screengrabs/images to show your result.

| have used two ways to find out my IP address and MAC address also known as
Physical address. First one is to use windows command prompt tools by using
(ipconfig/all) this will show all the information in relation to the computer connectivity
with internet that include IP address and MAC address.

The second way | have used is to go to setting then click on network and internet
icon then under status | go to my WIFI connection properties it will show the
information | need.

IP address: 192.168.0.11
MAC address: B0O-FC-36-C8-36-69

IP address is a logical address of the device provided normally by internet service
provider. |P addresses are used to uniquely identifies the connection of the network
with a computer connected to the network.

MAC address is like a Physical address never changed. NICs manufactures
provides the MAC address. “Both IP & MAC addresses are used to uniquely define
a device on the internet.”

(2]

| have used the speed test website tools to find out my internet speed and it was as
follows:




Download speed 81.08 Mbps
Upload speed 21.09 Mbps

Latency timings ping 13ms

Below | include all screenshots explained how | get all this information:
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3.Your modem/router will typically have a DHCP server incorporated in it.
Explain its purpose. Also investigate and report on what security features
you can set in your modem/router to increase the level of cyber security.

Dynamic Host Configuration Protocol or DHCP server automatically assigns a
computer or a device an IP address and other information so these devices or
computers can communicate with each other without a problem or conflict.

Every computer or device must have an IP address, it works like an identifier for a
computer or a device on a network. DHCP is important because it simplify the
management of IP addresses on a network. [4]

| was able to access how to change the security features in the router of my Virgin
Media router. With some steps, for example, by typing the IP address 192.168.1.0 on
the search engine, and then entering the password printed in the router,

then | can change some security features, for example, the level of the firewall or
change the name of the network and the password also with the DHCP server | can
change the IP addresses or change the range for them. All these steps will increase
the

level of cyber security on my home network. [5]

Below are some pictures that show the result of my research during the change of
security procedures:
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4.lmagine you want to expand your home network and build a HTPC (Home
theatre PC) which will be connected to your Television as a display, but also
connected to a separate Hi-Fi AV amplifier & speakers with Dolby Digital 5.1
surround sound.

Produce a sensible specification for the HTPC. Ensure you specify as a

minimum:

a) A suitable CPU and motherboard

b) A sensible amount of RAM

c) What type and size of non-volatile storage would be suitable
d) The input/output features/ports needed

e) The features a suitable graphics card would require.

f) A suitable case and power supply

g) A suitable monitor

For all of the areas a-g, you should justify your choice with reasoning,
and where possible, explain why you chose that particular option over
the alternatives.




You should also produce a ‘shopping list' of actual components (as if you
were going to build the computer yourself from scratch), so perform some
research using online retailers and produce a neat table with the name, price
and where possible an image of the product. Calculate the final price of your
system.

DO NOT simply find a ready built PC and just present that information. You
need to demonstrate that you understand WHY you chose that particular
component - CPU (what are its features compared to other alternatives), WHY
you decided on that quantity of RAM etc etc.

| think | would build an affordable HTPC that is not too expensive but good for
watching videos and maybe light gaming.

a)

For the CPU, | have two choices of Intel or AMD processors. | would choose
an Intel processor instead of an AMD processor, there is nothing wrong with
AMD, but | prefer Intel because it has integrated graphics unit in almost all
processors, but AMD needs to go to a higher model to find an iGPU and |
don't want to spend any money in graphics cards because that's supposed to
be mainly for watching videos. [6]

After a thorough research | decided to buy intel core i5. Of course, there are
many choices, but | think intel core i5 is a very good reliable processor with
reasonable price and it will do more than enough for HTPC. For a
motherboard, all | need is a motherboard that is compatible with the other
components and has enough slots for them. Of course, | will buy from a
reputable manufacturer, the size for me is not a big issue. For some people
they prefer the small or mini motherboard because they don't want a big
computer unit but for me it doesn't matter as long as it does the job. So, |
would choose gigabyte z690 ud ddr4 atx Ilga1700 motherboard.

8GB of RAM is enough for a HTPC but | will buy two of them so | will have
plenty of RAM just in case someone wants to play a game. Corsair
Vengeance LPX 16GB (2x8GB) DDR4-3200 CL16 Memory is my go-to
because it has excellent customer reviews, and it is very reliable.

| like SSD memories they are faster & quieter than the normal HDD but the
problem is they are expensive, so | will settle for 1TB of SSD plus 2TB of
HDD. | can always add more memory if | need it.

The input/output ports | need things like USB ports, HDMI ports, display ports.
This motherboard has so many ports for example the back panel connectors
includes the following: 1. 1 x PS/2 keyboard/mouse port 2. 1 x DisplayPort 3.
1 x HDMI port 4. 1 x USB Type-C port, with USB 3.2 Gen 2x2 support 5. 1 x
USB 3.2 Gen 2 Type-A port (red) 6. 4 x USB 3.2 Gen 1 ports 7. 4 x USB
2.0/1.1 ports 8. 1 x RJ-45 port 9. 3 x audio jacks.

Plus, more USB ports available through the internal USB header. [7]




e) As | mentioned before, | will not buy any graphic cards because this HTPC is
mainly for watching movies etc not playing games, also because intel core i5
has integrated GPU and for me this will be more than enough for streaming
videos or even play a light game.

f) corsair 4000d airflow atx mid tower case this is my choice for the case
because it nice-looking, good size and has wonderful reviews from so many
customers. | will go for Corsair RM750 Power Supply for its efficiency,
reasonable price, silent and it has 10 years warranty. [8]

g) | don’t need to buy a monitor as | have 55 inches smart TV, all | need is
connect it with HTPC.| will need to buy a mouse plus keyboard to be able to

operate through.

h) | will also buy a wireless adapter.
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Also below are some screen shots during my search for the HTPC :
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Computers & Accessories
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H/W Monitoring

BIOS

Unique Features

6.4 xUSB 3.2 Gen 1 ports
7.4xUSB 2.0/1.1 ports
8.1xRJ-45 port

9.3 x audio jacks

/0 Cont%qller

1.iTE 1/O Controller Chip

1. Voltage detection

2. Temperature detection

3. Fan speed detection

4. Water cooling flow rate detection
5. Fan fail warning

6. Fan speed control

*Whether the fan (pump) speed control function is supported will depend on the fan (purr

1. 1x 256 Mbit flash
2. Use of licensed AMI UEFI BIOS
3.PnP 1.0a, DMI 2.7, WfM 2.0, SM BIOS 2.7, ACPI 5.0

1. Support for APP Center
* Available applications in APP Center may vary by motherboard model. Supported functi
motherboard specifications.
@BIOS
EasyTune
Fast Boot
Game Boost
ON/OFF Charge
RGB Fusion
Smart Backup
System Information Viewer
2. Support for Q-Flash Plus
3. Support for Q-Flash
4. Support for Xpress Install




1.8x USB 2.0/1.1 ports (4 ports on the back panel, 4 ports available through the int
* |nternal I/O Connectors
1. 1 x 24-pin ATX main power connector
2.1x8-pin ATX 12V power connector
3. 1x4-pin ATX 12V power connector
4.1x CPU fan header
5. 1 xwater cooling CPU fan header
6. 3 x system fan headers
7. 1x system fan/water cooling pump header
8. 2 x addressable LED strip headers
9.2x RGB LED strip headers
10. 3 x M.2 Socket 3 connectors
11. 6 x SATA 6Gb/s connectors
12. 1 x front panel header
13. 1 x front panel audio header
14. 1 x S/PDIF Out geader
15.1xUSB Type-C header, with USB 3.2 Gen 1 support
16. 1xUSB 3.2 Gen 1 header
17.2xUSB 2.0/1.1 headers
18. 1 x serial port header
19. 2 x Thunderbolt™ add-in card connectors
20. 1 x Trusted Platform Module header (For the GCG-TPM2.0 SPI/GC-TPM2.0 SPI 2.0
21. 1 xreset button
22.1xreset jumper
23.1x Q-Flash Plus button
24 1x Clear CMOS jumper
* All fan headers are subject to support AIO_Pump, Pump and high performance fan w
» Back Panel Connectors
1. 1x PS/2 keyboard/mouse port
2. 1x DisplayPort
3.1xHDMI port =
4.1xUSB Type-C port, with USB 3.2 Gen 2x2 support

%




* LAN
1 Realtek'@ 2.5GbE LAN chip (2.5 Gbps/1 Gbps/100 Mbps)
* Expansion Slots
1. 1 x PCl Express x16 slot, running at x16 (PCIEX16)
* For optimum performance, if only one PCI Express graphics card is to be installec
(The PCIEX16 slot conforms to PCI Express 5.0 standard.)
2. 1x PCI Express x16 slot, running at x4 (PCIEX4)
3. 1x PCI Express x16 slot, running at x1 (PCIEX1_4)
4.2 x PCl Express x1 slots
(The PCIEX4 and PCIEX1 slots conform to PCI Express 3.0 standard.)
e Multi-Graphics Technology
1. Support for AMD Quad-GPU CrossFire™ and 2-Way AMD CrossFire™ technologie
* Storage Interface
CPU:
1. 1x M.2 connector (Socket 3, M key, type 2260/2280/22110 PCle 4.0 x4/x2 SSD st
Chipset:
1. 1xM.2 connector (Socket 3, M key, type 2260/2280 PCle 4.0 x4/x2 SSD support)
2.1x M.2 connector (Socket 3, M key, type 2260/2280 PCle 4.0 x4/x2 SSD support)
3.6 x SATA 6Gb/s connectors
Supggrt for RAID O, RAID 1, RAID 5, and RAID 10
Intel Optane™ Memory Ready
* System acceleration with Intel Optane™ Memary can only be enabled on the M.2 con
= USB
Chipset: -
1.1xUSB Type-C@ port on the back panel, with USB 3.2 Gen 2x2 support
2.1xUSB Type-C port with USB 3.2 Gen 1 support, available through the internal |
3.1x USB 3.2 Gen 2 Type-A ports (red) on the back panel
4.6xUSB 3.2 Gen 1 ports (4 ports on the back panel, 2 ports available through the ir
Chipset+2 USB 2.0 Hubs:
1.8x USB 2.0/1.1 ports (4 ports on the back panel, 4 ports available through the inte




Description Additional information Product Reviews

= CPU
®
1. LGA1700 socket: Support for 12th Generation Intel Core™ i? processors/Intel
2. .3 cache varies with CPU

(Please refer to “CPU Support List” for more information.)
* Chipset
1. Intel® Z690 Express Chipset
* Memory
1. Support for DDR4 5333(0.C.)/ DDR4 5133(0.C.)/DDR4 5000(0.C.)/4933(0Q.C.),
4300(0.C.)/4266(0.C.) /1 4133(0.C.) / 4000(0.C.) / 3866(0.C.) / 3800(0.C.) / 373
3300(0.C.) / 3200/ 3000/ 2933 /2800 / 2666 / 2400/ 2133 MHz memory moc
2.4x DDR DIMM sockets supporting up to 128 GB (32 GB single DIMM capacity)
3. Dual channel memory architecture
4. Support for ECC Un-buffered DIMM 1Rx8/2Rx8 memory modules (operateinn
5. Support for non-ECC Un-buffered DIMM 1Rx8/2Rx8/1Rx16 memory modules
6. Support for Extreme Memory Profile (XMP) memory modules
(Go to GIGABYTE's website for the latest supported memory speeds and memory mo
* Onboard Graphics o
Integrated Graphics Processor-Intel HD Graphics support:
1. 1 x HDMI port, supporting a maximum resolution of 4096x2160@60 Hz
* Support for HDMI 2.0 version and HDCP 2.3.
2.1 x DisplayPort, supporting a maximum resolution of 4096x2304@60 Hz
* Support for DisplayPort 1.2 versionand HDCP 2.3
(Graphics specifications may vary depending on CPU support.)
e Audio
1. Realtek Audio CODEC
2. High Definition Audio
3.2/4/5.1/7.1-channel
*To configure 7.1-channel audio, you need to open the audio software and selec
setting first. Please visit GIGABYTE's website for details on configuring the audi
4. Support for S/PDIF Out
* LAN

=
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Also identify a DD 5.1 Amplifier and speaker package. Include a diagram
to explain how you would set up the system in terms of positioning, how
you would connect the amplifier to the HTPC to produce your audio, and
how you would connect the HTPC to your home network.

For this part | think it's a bit complicated for me because | don't feel like this is my
area, but | did some research to find the right DD 5.1 Amplifier and speaker package
to connect with my HTPC and thought I'd buy the SONY HT-S40R 5.1 Sound Bar
because it has fewer wires, seems to be easier to connect than other 5.1 ampilifiers.
As for the process of connecting the parts together, | will be frank with you. | worked
hard to find the appropriate method, but | did not reach a specific result. But | think
and | may be wrong. Itis as follows:

HTPC>HDMI>receiver>HDMI>TV screen. | will be connecting my HTPC to my home
network via Wi-Fi.

Below is a picture of the sound system that | am planning to buy:




Buy now

PEMEIed  SONY HT-S40R 5.1 Sound Bar

* 600 W with dialogue enhancement
e 4K pass-through

* Wired subwoofer & rear speakers

e Bluetooth

e HDMI /7 Optical

Pay nothing for @ months. 24.9% APR representative,
(varicble)”

+ ¢ more offers

c

* & & & o (3D

Brief product description »v
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Below is my diagram to explain how | would set up the system in terms
of positioning:




Amplifier -

Subwoofer

Rear speaker
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ENGAGEMENT WITH LITERATURE

[

y" Some citations/references, however this could
have been extended to include more than mainly
the parts used. e.g. there are lots of research sites
you could have used to explain/work out how DD
5.1 systems are set up etc.

KNOWLEDGE AND UNDERSTANDING

60

(

y“‘ Fairly good K&U demonstrated. Especially for the
specs and speeds etc of your system.

COGNITIVE AND INTELLECTUAL

70

[

y" The logic behind your choices and decisions is
generally sound.

PRACTICAL APPLICATION

70

(




y"’ Excellent use of tools to discover your system
spec. HTPC spec seems sensible given your
justifications. Connection to the speakers might be
the weakest part here - more research would have
sorted this out!

TRANSFERABLE SKILLS

68

[

y‘ The report as a whole is very sloppily laid out! You
should have a neat, professional cover page with
your name, student number and title etc. You
should number the sections in the 1.1 1.2 Style,
and have a table of contents at the start. The tables
and some of the images are badly formatted. You
should avoid using the "I" first person style for
University assignments like these.
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