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Year 9 Half Term 1: Systems architecture 1.1.1

Glossary:

Hardware
Computer 
hardware is the 
physical parts or 
components of
a computer
Peripheral
A peripheral 
device is any 
auxiliary device 
such as a
computer mouse 
or keyboard that 
connects to and 
works
with the computer 
in some way.
Input peripheral
A device that may 
be connected to a 
computer system. 
They
are used to bring 
data from the 
physical world into 
the
computer 
system.EG Mouse, 
touchscreen.
Output peripheral
A device that may 

be connected to a 
computer system. 
They
are used to bring 
data from the 
computer into the 
physical
world. EG A 
monitor or 
speakers.
Storage 
peripheral
A device which is 
used to store data 
& files on. EG CD,
Memory pen 
Software is the 
computer code, 
programs and 
algorithms that 
give instructions 
to the hardware 
to make it 
perform the 
desired task.  
Without the 
software the 
hardware will not 
get any 
instructions and it 
will not do 
anything k.

The motherboard holds the whole computer together, it is like the human skeleton and 
nervous system.  It contains all of the base components and houses the actual CPU chip. 
Discuss components on the motherboard. Practical demonstration by teacher and pointing 
out key parts;
• BIOS- Basic Input Output System. A small program is stored on this ROM chip to load the 

operating system correctly.
• CMOS Battery- Small battery used to keep track of the time when a computer is switched 

off.
• CPU - Central Processing Unit. The device used to control and execute commands within 

the computer. The performance is measured in GHz, which is the number of processes 
which can be executed in 1 second.

• GPU -Graphics Processing Unit. Used for processing of graphics, particularly used by 
gamers and graphic designers.

• Hard drive- Area of storage used to retain documents and programs. A form of long term 
memory. Alternatives may include SSD or hybrid drives.

• Motherboard- The motherboard connects all components to each other, which allows 
them to communicate.

• PCI- An expansion port that allows a computers capabilities to be upgraded. Components 
that may be upgraded include GPU, sound cards and NICs.

• PSU- Power Supply Unit. Converts mains AC to low‐voltage DC power to power all 
components of a computer.

• RAM- Random Access Memory, a place where data and instructions that are currently in 
use by the CPU or have recently been used are stored

ROM (Read Only Memory) Data can only be read from the device, and cannot be edited or deleted.  

ROM is only used for situations where you can be sure that updates will not be needed.  The 

computer’s BIOS (basic input output system) which controls the boot up sequence is stored on a 

ROM chip.  

RAM (Random Access Memory) - When applications are executed they are loaded into RAM first. 

RAM is volatile. 
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INPUT Keyboard, mouse, touch screen, microphone, heat sensor

STORAGE Main memory, registers. CACHE

OUTPUT Monitor, Printer, Plotter, Projector, Speaker, Headphones, Light / 
LED
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The main components of a computer

MAIN MEMORY

SECONDARY 

STORAGE

CENTRAL PROCESSING 

UNIT (CPU)
INPUT 

DEVICES

OUTPUT 

DEVICES



Systems architecture

- Common CPU components and their 
function

- Arithmetic Logic Counter [ALU]
- Control unit [CU]
- Cache

Year 9 Half Term 1: Systems architecture 1.1.1

stored-program concept

Storing the program instructions as well as the data in 

the same store/memory

Cache size Cache is a volatile memory store on the processor.  Cache is much faster but smaller that RAM.  Frequently used data and instructions 

within an application can be stored in cache instead of fetching from RAM which is quite slow. The bigger the cache the greater the volume of data 

and instructions that can be stored thereby reducing latency and improving performance of the CPU.

Cache type There are three levels of cache. Cache Level is a trade off between size and speed

Level 1 Cache closest to the CPU and is the fastest cache (lowest latency), but does not have much capacity

Level 2 Cache – is slower and further away from the CPU than L1 cache so latency is greater, but has more storage capacity
Level 3 Cache is the slower than L1 and L2 cache; much faster than RAM; has greater capacity than L1 and L2 cache



Glossary:
Secondary Storage
A non‐volatile storage 
medium which stores 
files and
programs. Examples 
include the hard drive 
(HDD) and
solid state drives (SSD).
Magnetic disks are read 
and written to with a 
moving
Magnetic devices
head inside the disk 
drive. They often 
contain moving
parts and are 
susceptible to damage. 
Magnetic devices
can be either internal 
or portable.
Solid State devices
SSD has no moving 
parts. It retains an 
electronic charge
using logic gates. 
Examples include SD 
cards and USB
memory sticks. Also 

referred to as flash 
storage.
Optical media includes 
CD, DVD and Blu‐Ray 
disks. Lasers
Optical devices
are used to read and 
write data to a disk. 
Data is stored on
tracks around the disk 
as a series of pits which 
represent
binary code.
Cloud storage refers to 
saving data in an 
off‐site location
Cloud storage
maintained by another 
party. Examples include 
Dropbox,
Google and Microsoft. 
This relies on having an 
internet
connection to be able 
to upload and 
download files from a
cloud server.

Secondary storage is necessary for saving files long and software including the operating system.  
Even when the computer is turned off, the data remain unchanged, and can be accessed again .

Advantages
Cheap form of storage

Disadvantages
Less reliable because it contains moving parts that can 
break 
Electromagnetic surge can corrupt the data held
Slow speed of read/write access
once the power supply has been turned on.

Year 9 Half Term 1: STORAGE 1.2.2

Capacity
The amount of space that is available to store files. Generally measured in GB.
Speed
How quickly a computer can read and write data from a storage device.
Portability
How easy a device is to be transported. Some devices may be permanent hardware, others 
may be easier to transport.
Durability
Will the device withstand a certain amount of damage without corrupting files?
Reliability
The length of time that a device is expected to last for, how long will it retain functionality?
Cost
The cost of a device is compared in terms of cost per GB.

Storage 
Media

Advantages Disadvantages

Magnetic Advantages
-Low cost for a high capacity of storage
-Fast data access

Disadvantages
-Less reliable because it contains moving parts 
that can break 
-Electromagnetic surge can corrupt the data 
held
-Slow speed of read/write access

Optical Advantages
-Portable so can transfer data easily 
between computers
-Cheap to manufacture

Disadvantages
-Can scratch easily
-Not much storage compared with other 
methods.
-No unlimited writes to the hard disk

SSD Advantages
-Faster read/write than other means of 
storage
-Quiet as no moving parts
-Small size so ideal for USB

Disadvantages
- More expensive per Gigabyte
- Can wear
Out over time
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Glossary:

Abstraction-
removing 
unnecessary 
detail
Decompositi
on – breaking 
problems into 
smaller steps 
Algorithmic 
thinking
To solve a 
problem 
through a 
series of 
steps using 
the 
development 
life cycle.

structure 
diagrams - A 

structure 

diagram is 

used to 

show how a 

problem is 

broken 

down

Computational thinking involves taking a complex problem and breaking it down into a series of small, more 
manageable problems. Each of these smaller problems can then be looked at individually.
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Structure diagrams

Year 9 Half Term 2: Algorithms 2.1.1

A structure diagram is used to show how a problem is broken down

• It will show subsections and their links to other subsections

Glossary:
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Glossary:
Algorithm A 
sequence of 
logical 
instructions 
for carrying 
out a task. In 
computing, 
algorithms are 
needed to 
design 
computer 
programs.
Data 
Units of 
information. In 
computing 
there can be 
different data 
types, 
including 
integers, 
characters and 
Boolean. Data 
is often acted 
on by 
instructions.
Programs 
Sequences of 
instructions 
for a computer
flow diagram. 
A diagram that 

shows the 
step-by-step 
flow of an alg
orithm
.pseudocode 
A method of 
writing up a 
set of 
instructions 
for a computer 
program using 
plain English. 
This is a good 
way of 
planning a 
program 
before coding.

Year 9 Half Term 2: Algorithms 2.1

FLOW DIAGRAM SYMBOLS

Year 9 Half Term 2: Algorithms 2.1.2



Glossary

Program Control Using Boolean 
logic to guide the computer through a 
program based on decisions
Comparison Operators
The symbols used to look at a variable or 
piece of data in relation to is similarity to 
another piece of data or variable
Arithmetic Operators
The symbols used to show the 
mathematics to be carried out on a piece 
of data
Variable – a location in memory used to 
store data
Constant – a value that will not change 
within a program

Year 9 Half Term 3: Algorithms 2.1.1

Input and output statements

Most programs accept data from the user, process it in some way, and 
output a result

print("How many hours a night do you sleep?")
hoursPerNight = input()
hoursPerWeek = hoursPerNight * 7
print(hoursPerWeek)

input

output

Function Example Result

str.length
word = "Algorithm"
print(word.length)

9

str.substring(start, 
end)

print(word.substring(3,
6))

"orit"

str.left(n) Print(word.left(3)) "Alg"

str.right(n) Print(word.right(4)) "ithm"

Boolean operatorsArithmetic operators

The operator DIV is used for integer division, 
also known as quotient

MOD (modulus) is used to find the remainder 
when dividing one integer by another



Year 9 Half Term 3: Programming basics. 2.2.1, 2, 4

Glossary:
Sequencing 
Writing steps 
down in an 
order in which 
they must 
happen.
Selection 
Being able to 
select 
between 
different 
options or 
scenarios.
Iteration 
Repeating a 
process, either 
to generate
a count 
controlled  
sequence of 
outcomes, or 
condition 
controlled 
loops to 
achieve a set 
objective 
Variable A 
value, which 
can change 
when a 
program is 

run. A variable
is a memory 
location. It has 
a name that is 
associated 
with
that location; 
the location 
stores some 
data.
Boolean 
operators:
operators are 
used to 
compare two  
values
Data type:
Formats used 
to hold the 
different forms 
of data 
example string
Arithmetic 
operators
Symbols used 
to show the 
calculations 
carried out on 
data

Sequence- instructions 
executed in order one after 
the other

Selection- An IF statement is a 

selection statement

Iteration- Iteration means repetition. There are 3 types of statements;

• FOR … ENDFOR
• WHILE … ENDWHILE
• REPEAT … UNTIL

•



Trace table is used to test the inputs processes and outputs in a 
algorithm

Year 9 Half Term 3: Designing, creating and refining algorithms 2.1.2 

Glossary:

Trace table-Trace 
tables are used to 
determine the 
outputs from a 
program as it runs

They enable a 
programmer to find 
errors in their 
programs

num = 3
n = 0
while n < 4 

num = num + n
n = n + 1

endwhile
print(num)

num n n < 4 OUTPUT

3 0 TRUE

num n n < 4 OUTPUT

3 0 TRUE

3 1 TRUE

4 2 TRUE

6 3 TRUE

9 4 FALSE 9

A trace table is useful for
• Determining the purpose of an 

algorithm
• Finding the output of an algorithm
• Finding errors in an algorithm



Year 9 Half Term 4: Data representation. 1.2.3

The units of data storage:
o Bit
o Nibble (4 bits)
o Byte (8 bits)
o Kilobyte (1,000 bytes or 1 KB)
o Megabyte (1,000 KB)
o Gigabyte (1,000 MB)
o Terabyte (1,000 GB)
o Petabyte (1,000 TB)

Glossary:
Binary
Numbering system which uses 
base 2 (0s & 1s) – the only
language that computers truly 
understand. 0 means off, 1
means on.
Denary
Numbering system which uses 
base 10 (0‐9) – these are our
normal numbers that we use 
every day. (Otherwise known as
decimal)
Hexadecimal
Numbering system which uses 
base 16 (0‐9 and A‐F). These
numbers are used to represent 
colours and code in assembly
language, as they are easier for 
humans to understand than
binary.
Binary
addition Adding binary 
numbers together (see rules of 
binary addition).
Overflow
If you cannot represent a 
number in the given amount of 
space
(IE more bits are needed to 
represent a number), then this 
is
an overflow error.
Binary Shift
Moving bits within a binary 
number in a certain direction. 

Any
empty positions are filled with 
0.
Check digit
An additional digit at the end of 
a string of numbers used to
check for mistakes in 
transmission. ISBNs are formed
Character A single letter, 
number or symbol. (e.g., A, 1, !)
Character
set
A set of characters used in a 
language, which are each 
represented
using a unique binary number.
ASCII
A character set which uses 7 
bits to store a maximum of 128
characters. This uses the binary 
numbers 0 to 127.
Extended
ASCII
The same as ASCII, though uses 
8 bits (1 byte) to represent 256
characters using the numbers 0 
to 255.
Unicode
The modern standard for 
representing characters in a 
computer
system. Uses 16 bits to allow 
65,536 characters to be 
represented.
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Glossary:
Binary
Numbering system which uses 
base 2 (0s & 1s) – the only
language that computers truly 
understand. 0 means off, 1
means on.
Denary
Numbering system which uses 
base 10 (0‐9) – these are our
normal numbers that we use 
every day. (Otherwise known as
decimal)
Hexadecimal
Numbering system which uses 
base 16 (0‐9 and A‐F). These
numbers are used to represent 
colours and code in assembly
language, as they are easier for 
humans to understand than
binary.
Binary
addition Adding binary 
numbers together (see rules of 
binary addition).
Overflow
If you cannot represent a 
number in the given amount of 
space
(IE more bits are needed to 
represent a number), then this 
is
an overflow error.
Binary Shift
Moving bits within a binary 
number in a certain direction. 

Any
empty positions are filled with 
0.
Check digit
An additional digit at the end of 
a string of numbers used to
check for mistakes in 
transmission. ISBNs are formed
Character A single letter, 
number or symbol. (e.g., A, 1, !)
Character
set
A set of characters used in a 
language, which are each 
represented
using a unique binary number.
ASCII
A character set which uses 7 
bits to store a maximum of 128
characters. This uses the binary 
numbers 0 to 127.
Extended
ASCII
The same as ASCII, though uses 
8 bits (1 byte) to represent 256
characters using the numbers 0 
to 255.
Unicode
The modern standard for 
representing characters in a 
computer
system. Uses 16 bits to allow 
65,536 characters to be 
represented.

HEX= Base 16

0 1 2 3 4 5 6 7 8 9 A B C D E F (16 digits to work with)

0 1 2 3 4 5 6 7 8 9 A B C D E F

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 1

There are two methods for 
converting a HEX value to 
Denary

1

2 5F = (5x16) + F
5F = 80 + 15
5F = 95
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Glossary:
Image
A picture that has been 
created or copied and 
stored in electronic
form.
Bitmap A map of bits, 
whereby the image is 
made of pixels.
Vector
An image represented 
using lines and shapes 
with specific properties
such as line and fill 
colour. Data about each 
shape is stored in 
binary.
Pixels The individual 
units (dots) that make 
up an image.
Colour The number of 
bits, which are used to 
represent each pixel in 
an
depth image. Increased 
numbers of colours 
means more bits are 
needed.
Resolution
The level of detail in an 
image, measured in dots 
per inch (dpi). If the
size of an image is 
increased then the 
quality will reduce.
Metadata
Data, which is stored 

about a file. Examples 
include the type of file,
date and time created, 
file size and geolocation.
Sampling
Method of converting 
an analogue sound 
signal into a digital file
containing binary 
numbers.
Sample rate
The frequency at which 
you record the 
amplitude of a sound.
Measured in Hertz.
Sample
resolution The number 
of bits used to store 
each sample.
Sample size The number 
of seconds over which 
the sample was taken.
Compression
The re‐encoding of data 
so that less bits are used 
to store it. Usually
done to increase speed 
of transmission.
Lossy Removes data 
completely to reduce 
the size of a file (eg. 
JPG).
Lossless
Organises data to 
reduce the size of a file 
without removing any
information (eg. ZIP).

Images
- Stored in binary on a computer.
- Metadata
- Pixel
- Colour depth
- Resolution
- Bitmap images
- Vector images

Sound
- Metadata
- Sample rate

- Quality of sound
- File size

- Sample interval
- how sampling intervals and other 

factors affect the size of a sound file 
and the quality of its playback 

- Bit rate

Images hold extra information to allow their contents to be read quickly and to allow previews. This is 
called meta-data. Information stored is –
•File type
•Image width
•Image height
•Number of bit planes (colour depth)
•Colour table (if using less than 24 bit planes)



Glossary:
Operating systems (OS)
Collections of programs that tell 
the computer hardware what to 
do. 
User interface
The means of communication 
between the user and the 
computer. These are typically 
either command line or GUI. 
Command Line
The most simple form of user 
interface where users type 
commands into a prompt
Graphic User Interface (GUI)
Most modern computers have a 
GUI, which uses icons to 
represent the programs and files. 
The user runs the programs 
through a touch-screen or 
mouse-controlled pointer
Voice Command
Increasingly users are able to 
speak commands to devices such 
as Google Home and Amazon’s 
Alexa
Memory management
The OS controls available 
memory, moving programs to 
and from secondary storage to 
RAM
Multitasking
Often users have more than 1 
program running at once. In 
reality, each CPU core can only 
carryout 1 task at a time, but the 

OS alternates between the 
programs to make it appear that 
multiple tasks are running 
simultaneously
Peripheral management
Computers must communicate 
with a range of external devices 
such as printers, monitors and 
scanners (peripherals). The OS 
uses drivers to correctly pass 
data to the device and ensure 
correct function. 
Drivers
A driver is a piece of software 
which provides communication 
between the CPU and a 
peripherals dev
User management
Multiple users can have accounts 
on the same computer, each with 
their own files, settings and 
applications, protected with 
passwords. The OS will ensure 
that only users who are granted 
permissions can use files or 
programs belonging to other 
users.
File management
Computers store files and data in 
hierarchical folder systems. This 
is efficient and allows for quick 
navigation 

File management

Graphical user interface

Command line interface

Year 9 Half Term 5: systems software 1.5.1



Glossary:
Utility Software
Utility software 
supports the OS by 
performing a limited 
and specific task. 
They are used to 
manage specific 
actions of the 
system, or undertake 
maintenance 
operations
Encryption software
In order to keep data 
secure, especially 
against outside 
threats, data must be 
encrypted. 
Encryption software 
uses complex 
algorithms to encode 
data so it cannot be 
read without the 
private access keys.
Disk 
Defragmentation
Over time, through 
multiple updates and 
saves, files will 
become split up and 
distributed over the 
platters. It takes 
longer for the files to 
be accessed, slowing 
the machine down. 

Defragmentation 
reorganises the files’ 
parts to bring them 
together. 
Data Compressions
Allows files to be 
made smaller by 
removal of empty 
space or through 
compression 
algorithms (lossy or 
lossless
Back Up
In case of hardware 
failure or other 
computer problems, 
data should be 
copied to external 
media so that it can 
be restored if lost or 
damaged
Antivirus
Continually scans the 
system to find, 
quarantine, and 
clean any file 
infected with viruses
Anti-malware
Continually scans to 
identify any malicious 
software from being 
introduced to the 
system. 

Defragment

Compression

Year 9 Half Term 5: systems software 1.5.2

Lossy Compression Data is removed from the file to make it smaller. This 

data is lost and cannot be regained. Suitable where the loss of data is likely 

not to be noticed. Eg images
Lossless Compression No data is lost, but rather rearranged to ensure a 

perfect version of the data can be returned. Used where exact reproduction is 

vital. Eg text documents



Glossary:
Open source
Software that is created 
and shared with the 
source-code able to be 
seen. Users are free to 
make alterations to the 
source-code to meet 
their own needs, or to 
improve the system for 
everyone
Proprietary
Software that is created 
but the source code is 
locked. This is often sold 
and the company wants 
Logic
A system designed to 
perform a specific task 
according to strict 
principles. 
Logic Gates
The physical switches 
inside an electronic 
device which are able to 
perform the calculations 
a computer needs to 
carry out on electronic 
signals
Truth Table
A tabular representation 
of the possible inputs 
and outputs from a 
given logic gate, or 
collection of gates
Boolean

Mathematical TRUE or 
FALSE
Operator
A mathematical symbol 
in computing
+
Addition [ 1+2=3 ]
-
Subtraction [ 2-1=1 ]
/
Division  [ 5 / 2=2.5 ]
*
Multiplication  [ 2 * 2 = 
4 ]
^ 
Exponentiation, raising a 
number to the power 
of… [ 3^3 = 3 * 3 * 3 = 
27 ]
MOD
Modulus division. To 
divide a number by 
another, but only return 
the remainder  [ 10 
MOD 3 = 1 ]
DIV
Integer Division. To 
divide a number by 
another, but only return 
the number of full sets. [ 
10 DIV 3 = 3 ]

Logic gates and truth tables

Year 9 Half Term 6: Boolean logic 2.4 & 1.6

COMBINED GATES –Logic gates can be built up into chains 
of logical decisions. Some logic gates may have more than 
two inputs. The diagram below shows a complex logic 
gate combining three simple gates


