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Year 8 Unit 3 — Layers of Computer Systems

This unit takes learners on a tour through the different layers of
computing systems: from programs and the operating system, to the
physical components that store and execute these programs, to the
fundamental binary building blocks that these components consist of. The
aim is to provide a concise overview of how computing systems operate,
conveying the essentials and abstracting away the technical details that
might confuse or put off learners.

The last lessons cover two interesting contemporary topics: artificial
intelligence and open source software. These are linked back to the
content of the unit, helping learners to both broaden their knowledge and
focus on the topics addressed in the unit. The unit assumes no prior
knowledge.

Examples of what you will produce /
learn by the end of the unit
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https://www.youtube.com/watch?v=DKGZlaPlVLY
https://www.youtube.com/watch?v=DKGZlaPlVLY

Year 8 — Layers of Computer Systems

Mobile App Development Keywords Q

CPU Central

Processin Free Computer Aided Design (CAD) software used for
Unit g creating professional quality 3D animations and scenes

Motherboard A point where one or more edges meet

RAM A surface made up of three or more sides

ROM A point where one or more edges meet

Peripheral A line connecting two vertices Can YOU hame three logic gates?

A collection of faces, vertices and edges that create a

Input
fPe single 3D object
Transforms are operations that alter the position (move),
Output ) . . .
size (scale) or orientation (rotate) of an object.
A frame is a single image in a sequence to pictures. In
Process general, one second of video is made up of 24 or 30
frames per second, also known as FPS Al in the
Logic Gate A key frame is the frame that defines the starting and/or Can you give an example of

ending point of any smooth transition. real WOﬂd?




Embedded System General System

Not very flexible. They're Very flexible. You can install different
programmed to do one thing and programs and use the computer for
usually can't be changed easily. many different tasks.

0000D::

AR

) S—

Don't need much interaction from the General Purpose Systems: Often need a
user. Once you set a microwave, it lot of interaction. You use a keyboard and
does its job without needing more mouse to tell it what to do.

input.

Embedded systems are like specialists that are very good at one job, while general-purpose systems
are like jacks-of-all-trades that can handle many different tasks.




What is RAM?

N emn
B 7 o BWBA!
@ L / k_-é._) m _@) u: o

1.Brain of the Computer: Controls 1.Short-term Memory: computer's
everything the computer does. short-term memory.

2.Follows Instructions: Runs programs 2.Stores Data: holds data and instructions
by following instructions. that the CPU needs

3.Processes Information: Handles input3.Temporary Storage: Gets erased when the
and output. computer is turned off.

4.Performs Calculations: Does math  4.Multitasking: Allows the computer to run
quickly to run programs. multiple programs at once




*AND Gate: Outputs 1 only if all inputs are 1.

*OR Gate: Outputs 1 if at least one input is 1.

NOT Gate: Inverts its input (O becomes 1 and 1 becomes 0).

*NAND Gate: Outputs O if all inputs are 1; otherwise, outputs 1.

*NOR Gate: Outputs O if at least one input is 1; otherwise, outputs 1.

v OYOvE

*XOR Gate: Outputs 1 if the number of 1 inputs is odd; otherwise, outputs 0.







How are logic gates used to construct
logic circuits? Provide an example.

O @orr oNn@® 1

raining _DO_ go out NAND Gate: Outputs 0 if all inputs are 1; A
not otherwise, outputs 1.

not A

raining

motion — A
ictivated i NOT Gate: Inverts its input (O becomes 1 and a _D_ AandB

mot;on and 1 becomes 0).
activated

left A
: open OR Gate: Outputs 1 if at least one input is 1. D— Aor B
P left or B

right




Please screenshot the results of your multiple choice quiz here
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Year 8 — Representations

In this unit, "Representations: From Clay to Silicon," we’ll learn about

binary representations and how they’re used in computing. We'll start by Examples of what you will produce /
looking at old and familiar examples of representations to understand learn by the end of the unit |
their use. Then, we’ll do fun activities like encoding and decoding o
messages with different symbols and media, helping us see how text can e JATB]C[D]EF[G[H[ 1 TaTK[C MN[0 [P [@[R[STTTuTV [W]X[¥ 2 [Ezlel 2 2 [ [ g
ssssssss 20 %]3|%|@|£] 8w ([)]-|s|0[0[1]4]"|5]7|=|2]|/|6]+|E8E|2|5% |3
be represented. T[ele] Jo]ole oo o o [o] [o]e]e]e] | [o]e S
3%:. : ..0:.:.00 ::.. ::... .:.. g
We'll also learn about binary digits, or bits, and how they relate to letters L Ll 1 Lolel o s o] o] [o]a]sls]s]"] [5] §
and numbers we know. We'll practice converting numbers between <

binary and decimal systems. We’ll look at bytes and units like kilobytes
and megabytes to understand how data size is measured. Finally, we’ll
wrap up with a quiz and a puzzle to test everything we’ve learned. By the
end, you'll know how data is represented and manipulated using binary
digits.

,Abp A19n3 asn am Abojouyray

Jo sanaysAw aya yaojun sdjay 3 buipupisiapun

You'll work in groups to send messages using light, sounds, and other fun
methods to learn how symbols can represent text. Then, we'll explore
how computers use binary numbers and learn about data sizes like
kilobytes and gigabytes

pup ‘siapndwod fo abonbup| ay) si Aipuig,,




Year 8 Unit 3 — Layers of Computer Systems

Representation A way to display or describe information

Binary
Digit
Bit
Byte
Encoding
Decimal:

Decoding
Symbol

Prefix

A base-2 numeral system using only 0 and 1 to
represent data

A single numerical symbol used to represent numbers.

The smallest unit of data in computing, representing a
binary digit (0 or 1).

A line connecting two vertices

The process of converting information into a different
form or code.

A base-10 numeral system using digits 0-9

The process of converting encoded data back into its
original form.

A character or mark used to represent something else.

A unit of measurement indicating multiples of bytes
(e.g., kilo-, mega-, giga-).

How do you convert a decimal
] : -
number to binary and vice versa:

What are binary digits (bits)?

e bits used on digital de

How are bits used on digital devices?

Why are rep




Why use just 2 symbols?
Why not 10, or 26, like
humans?

Building binary systems is
simpler.

You can build a binary system
using circuits of interconnected
switches.

Each switch is binary:
it has two possible states.

Electronic devices are built using circuits of
interconnected switches that control the flow
of electricity.

processors (CPU, GPU)
main memory (RAM) & A,

(J
2 ®
& @ o

@
@
220
e %o
e %o
L)
®

storage devices (SD cards, ™
SSDs)
and any electronic
component




What are binary digits (bits) and how Binary digits are the symbols that
are they used in digital devices? digital devices use to do their
‘writing’. ] 01101010
0 1
24 characters in the message . U TENE
. . . — : S 01110011
We call these symbols binary digits. 8 bits for each character
There are only 2 of them I E AL
' 0 24 x 8 =192 bits 90100000
Common abbreviation: ARy s 91110011 ..
bi £ary digit = bit SU DOKY Binary digits are
symbols,
: : just like letters and
The bits behind the tweets words.
First message posted (in 2006) was:
just setting up my twttr

Twitter’s coding scheme represents English characters as
8-bit sequences.




How do you convert a decimal
number to binary?

Multipliers are

powers of 2

The sum of the products

is the number

in decimal

Activity 2




How do you convert a decimal
number to binary?

Write multipliers over the bits: X2 x2 x2 x2

Start with 1 on the right, and 16 8/\4/\2/\1

double as you go from right to X X Y X X

11 60 160

For each bit set to 1, select its @

corresponding multiplier.

Add up the selected multipliers: 2 6

the sum is the decimal number. "N 7
decim

Activity 3




Why are representations
important?

To store it (across time)
To communicate (across distance)
To process it

Sequences of symbols can

represent any piece of information.

Computers need to store, process, and
communicate information.

Computers use sequences of symbols to
represent information.

7 | 7




Please screenshot the results of your multiple choice quiz here
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Developing for the web

Learning HTML might sound a bit techy, but trust me,
it's like having a superpower for the internet. HTML is
like the skeleton of a webpage — it tells the computer
where to put things like text, images, and links.

Once you get the hang of HTML, it's like opening a
door to a whole new world of tech skills. These
languages are like the building blocks for other coding
adventures. It's not just about making awesome web
pages now; it's about setting yourself up for even
cooler tech stuff in the future.

Examples of what you will
produce by the end of the unit

v @ Muir's First Gaming Rig x  + - m] X

<«

oY

C M OFile Wy _Subjects/ICT/KS3/Year%208/%236%20Developing%... ¥ = 00 :

& Dive & ICT M Inbox @& ChatGPT HoD TT Department Minutes

Introducing the ZX Spectrum 16KB

Muir's first gaming computer

I remember my dad returning from work with one of these when I was ten. He also brought a bunch of games
which were stored on a cassette tape. You had to 'play’ the tape to the computer for the game to load!

The first game [ ever played was Hungry Horace which was a pacman clone. It was fab!

HUNGRY
HORACE

gam 3pIM PJ1OM 3Y3 Jo 10juanul 3yl ‘337-s13ulag wij -

, uoneuwuojul Sulaeys ysnoayy ajediunwiwiod ued noA aisaym asreds
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HTML (HyperText
Markup Language)

Web Page

World Wide Web
(WWW)

Search Engine

Hyperlink

Inline Styling

Element

Attribute

Developing for the web

The basic language used to create web pages. It tells the browser how
to display text, images, and other content.

A single page on the internet that can include text, images, videos,
and links. It's like a page in a book but online.

The part of the internet where web pages live. It's like a giant library
of web pages that you can visit using a browser.

A website like Google or Bing that helps you find other web pages by
typing in keywords. It shows a list of results that match what you're
looking for.

A clickable word or image that takes you to another web page or a
different part of the same page. It's like a digital shortcut.

A way to change how a single part of a web page looks by adding style
directly to HTML tags. It's quick but can get messy if used too much.

A part of an HTML document, such as a heading, paragraph, or image.
Each element has a specific purpose and is defined by HTML tags.

A piece of extra information added to an HTML tag to change how an
element looks or behaves. For example, the "src" attribute in an
image tag tells the browser where to find the picture.

Key questions

L and how is it used to structure

What is HTM
web pages?

How do you'create a simple HTML page with an
IMmage and a hyperlink?

nes craw! through the

w do search engi
o d rank results?

World Wide Web an

Efo)lam the impa?ct of search technologies on web
Sers and the issues that arise from their yse




Key Knowledge

Use HTML to Structure Web Pages

<html>

|— <head>

| |— <title> (The house’s title)
L— <body> (The main of the house)

Basic HTML Structure

<IDOCTYPE html>
<html>
<head>
<title> < [title>
<[head>

F—— <h1> (The main heading)
F—— <p> (A paragraph of text)
L— <div> (A section of

<body>
<h1></hl>
<h2><[h2> Click me for an online

</body> HTML tutorial
</html> <i>

optiearn



https://www.w3schools.com/html/default.asp
https://www.w3schools.com/html/default.asp

Key Knowledge

Modify HTML tags using inline styling to improve Create hyperlinks to allow users to
the appearance of web pages. navigate between multiple web pages.

<p>This is a paragraph.</p> F="page? 11">Go to Page 2</a>

L">Go to Page 3</a>

>This is a styled paragraph.</p>

m Computing department Enjoy Achieve Succees



Please screenshot your multiple choice quiz results
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Year 8 — Networking

Imagine a world without computer networks: no YouTube,
Google, instant messaging, online gaming, Netflix, or iTunes.
Online shopping and instant directions wouldn't exist, nor would
file sharing or central backups. Networks revolutionized learning,
work, play, and communication.

This unit defines networks, their benefits, data transmission
protocols, necessary hardware, and wired vs. wireless
transmission. Learners will understand the internet, World Wide
Web, and key services and protocols, with practical exercises
enhancing comprehension.

Examples of what vou will
produce by the end of the unit

Example of a simple network

File server

By the end of this unit, students will understand the basics of
computer networks, including key hardware components, data
transmission methods, and the differences between the internet
and the World Wide Web. They will be able to explain protocols,
bandwidth, and internet services, as well as discuss the
implications of internet-connected devices and the Internet of
Things (loT).

|
D Router

&
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Year 8 Unit — Networking

Mobile App Development Keywords

A group of interconnected computers and devices that can What is a comPUter network?

Network communicate and share resources with each other.
Protocol A set of rules and standards used to communicate between
computers and devices in a network. .
_— _ Can you define the term
Bandwidth The maximum rate of data transfer across a network, measured in . .
bits per second (bps). prOtOCO| ?
A device that forwards data packets between computer networks,
Router . . . .
directing traffic on the internet. C
A unique string of numbers separated by periods that identifies an you name th ree pieces Of
IP Address each computer using the Internet Protocol to communicate over a netWO k h
network. r al’dware?
A small segment of data that is sent over a network, containing
Packet . . .
both the data being sent and control information. E I - h d t t I
A global network of interconnected computers that communicate xp aln how data travels across
Internet . . =
freely and share and exchange information. the |nte rnet?

World Wide A system of interlinked hypertext documents and multimedia
Web (WWW) content accessed via the internet using web browsers.
A wireless networking technology that allows devices to connect to

Wi-Fi the internet and communicate with each other over a wireless What iS the difference between

signal. . he World W|de
Internet of The network of physical objects embedded with sensors and the |nternet and t
Things (IoT) software that connect and exchange data with other devices and Web?

systems over the internet.




Can you define the term ‘protocol’ ?

What is a computer network?

All methods of communication need rules in place in
order to pass on the message successfully. o—

52|

These sets of rules are called protocols. =

_—

B
o g,

In email an ‘@’ symbol must be used.

The email address must be unique.

All website addresses start with ‘http://’
followed by ‘www’.

All website addresses are unique.

They use dots to separate each part of the

address.

A computer network is when two or more
computers are connected together to allow
them to communicate.




Can you name three pieces of network Explain how data travels across
hardware? the internet?

e The internetis a worldwide
Router - Guides packet to next network of computers

destination

e Itis the physical hardware, i.e. the cables, the

routers, and other pieces of hardware used to
Hub — Takes physical cables from devices

connect devices together.
and enables packets to be sent to other H 2
connected devices Q000

.
By ‘:‘:

(( )) Access Point — uses radio waves to create ® Any device connected to the internet is part of this
T connections between devices. network




What is the difference between the internet and the

World Wide Web?
The Internet: The World Wide Web (WWW):
Imagine the Internet as a huge The World Wide Web is a part of the
network of connected Internet.

computers all over the world. _ o _ , | _
Think of it like a giant library filled

with billions of books. Each "book"
is a website.

These computers

communicate with each other
using special languages called
protocols. You access these websites using a

browser (like Chrome, Safari, or

A 1Y I8
YV VYV
. LS "

BEE
LR

The Internet includes

Firefox).
everythmg from WS SIS Elile EXXNER  \\ebsites are made up of pages that
email to online games and

" ) contain text, images, videos, and
video streaming. links to other pages.
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