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Key Words

• Brackets
• Indices
• Division
• Multiplication
• Addition
• Subtraction
• Truth Table
• Logic Diagram

Always start with brackets

AND, OR, NOT Truth Tables

Logic Diagrams

Logic Diagrams
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Key Words

• Binary Search
• Linear Search
• Bubble Sort
• Merge Sort
• Insertion Sort
• Flow Chart
• Abstraction
• Decomposition

Flow Charts Computational Thinking

Sorting Algorithms

Sorting algorithms sort items into an ordered list.
Bubble Sort: Checks the first two items in a list, swaps them if
they are in the wrong order and then moves onto the next two
items and repeats the process. Once it has passed through the
list once it goes through again until none of the items need
swapping. + Simple. – Takes a long time
Merge Sort: Finds the middle item (n+1)/2 and splits the list in
half. Repeats this step until the list is split into individual
items (sub-lists). It them merges (joins) the sublists in pairs.
Each time the sublists are paired they are sorted into the
correct order. + Efficient – Slow
Insertion Sort: Looks at the second item in a list and compares
it to the items that are in front of it, then inserts it into
the right place. It then moves to the next item in the list and
repeats these steps. + Quick for sorting small lists – slow with
long lists

Searching Algorithms
To find an item in a list, computers need to use a
searching algorithm. A linear search and binary search
are both examples of sorting algorithms.
Linear Search: Checks each item in the list one by one
until it finds what it is looking for
+ Simple, list doesn’t need to be ordered
- Not efficient, takes time with lots of data
Binary Search: Finds the middle item in an ordered
list by doing (n+1)/2. IF the middle item is what it
is searching for it stops. If not, it compares the
item you are searching for to the middle item so that
it knows whether to look in the first half or second
half of the list. Then it repeats these steps until
the item is found
+ More efficient than a linear search
- Only works on an ordered list, complex to program
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Key Words

Arrays
Sub-Routines
Iteration
Sequence
Selection
Arithmetic Operators
Data Types

Data Types Operators

1 Dimensional Arrays
2 Dimensional Arrays

Sequence, Selection and IterationSub-Routines
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Key Words
Authentication
Maintain
Testing
Defensive Design
Syntax Error
Logic Error
Input Sanitisation
Input Validation

Defensive Design

Programmers try to protect their programs by testing them to 
reduce the number of errors, predicting how users might misuse 
their program and trying to prevent it and making sure their code 
is well maintained.

Input Sanitisation – removes any unwanted characters that have 
been entered into a program

Input Validation – Checks if the data meets certain criteria 
before passing it through the program. 

Authentication – Where a program confirms the identity of a 
user before giving them access to the full program. This could be 
done through usernames and passwords.
Maintainability – Code that has been well maintained is easy to 
edit without causing errors. A well maintained code will have
comments to help other programmers understand the code, as 
well
as appropriate names for variables and sub programs, and
indentation so that it is easy for programmers to see the flow of 
the program. Global variables should only be used where 
necessary so that they don’t impact on the rest of your code.

Types of Error

A program should be tested to check for any errors.

Syntax Error – something which doesn’t fit the rules
or grammar of the programming language.

Logic Error – the program runs but not as expected.
Eg: < user instead of >.

Testing

A program should be tested to check for any errors.

Final Testing – The program goes is tested once at
the end of development. Everything is tested in one go.

Iterative testing - a program is tested and then
changes are made as it goes through the development
cycle again. It may go through this process a few
times to make sure it is exactly what the customer
wants.

Test data can fit into 3 different categories:
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Key Words

IDE
Compiler
Interpreter
Assembly Language
High and Low Level
Python
Editor
RTE

High Level Programming Language

Examples: Python and Java

Each instruction in a high level code represents
many machine code instructions.

The code will work on many different computers and
Processors.

Data can be stored in different structures like
lists and arrays.

The code is easy to read and understand

The code has to be converted into machine code for
the computer to understand it.

Programs will be less memory efficient as there is
no control over what the CPU does.

Integrated Development Environment
IDE’s help programmers develop their code. They have a range of 
features to do this:
Editors – the area which the code is written in. Includes line numbers 
and colour coding for different features of the code (variables, 
comments etc)
Run Time Environment – Lets the programmer run the code quickly to 
test it for errors
Error Diagnostics – includes diagnostic tools to help find and solve 
errors
A Translator – to translate the code into machine code
Breakpoints – Stop the program on certain lines so that information up 
to that point can be gathered.

Low Level Programming Language
Examples: Machine code (binary) and assembly language

Each instruction only represents one instruction
of machine code

Low level languages are written for one particular
machine or processor

To store data the programmer needs to understand
how the CPU manages memory

Low level code is difficult to read and understand

Machine code can be executed without translators

Programs are more memory efficient as you control
what the CPU does

Translators
High level languages have to be translated to machine
code for the computer to understand them.
Assemblers – turn assembly language into machine code
Compilers – Translate all of the code in on go to create an executable 
file. A compiler can take a long time but the final code runs quickly and 
gives a list of errors for the entire program.
Interpreters – Translates the code one instructions at a time. This 
means the program will run more slowly. No executable file is created so 
the code will need to be translated every time it runs. The interpreter 
will stop after each error which is helpful when debugging


