
Knowledge Organiser 9 : Algorithms

3. Flowcharts, Pseudocode and OCR Reference Language

Flowchart A method of representing the sequences of steps in an algorithm in 

the form of a diagram. Sometimes called a Flow diagram

Structure Diagram A diagram showing a top-down breakdown of a complex problem

Pseudocode A text based alternative of representing the sequences of steps in an 

algorithm. Pseudo-code can be thought of as a simplified form of 

programming code.

OCR Reference 

Language

You must be able to read this but you can always use Python in your 

exams—but be precise

1. Computational Thinking

Abstraction The process of removing unnecessary details and including only the 

relevant details.It is a method of computational thinking that focusses 

on what is important in problem solving

Decomposition The process of  breaking a complex problem down into smaller more 

manageable parts. Dealing with many different stages of a problem at 

once is much more difficult than breaking a problem down into a 

number of smaller problems and solving each, one at time.

Advantages of 

Program 

Decomposition

• Makes problems easier to solve. Different people can work on 

different parts of a problem at the same time… 

• …reducing development time. 

• Program components developed in one program can easily be used 

in other programs

Algorithmic 

Thinking

A way of getting to a solution by identifying the individual steps 

needed. By creating a set of rules, an algorithm that is followed 

precisely, leads to an answer. Algorithmic thinking allows solutions to be 

automated.

2. Input Processes and Output

Inputs • Anything which needs to be supplied to the program so it can meet 

its goals. 

• Often input by the user. 

• Consider an appropriate variable name and data type for the input.

Processes • Consider what calculations need to be performed while the program 

is running. 

• Does data need to change formats or data types

Outputs • Consider what your program need to output. 

• Consider what form this output need to take. 

• Consider an appropriate variable name and data type for any output 

3. Structure Diagrams

• Structure diagrams illustrate problem decomposition.  

• They can be used for developers to understand a problem to code and to share with 

users during systems analysis. 

• They are produced using a method known as step-wise refinement. 

• Break problem down using decomposition into ever smaller components. 

• Some areas of the program will needed breaking down more than others. 

• The lowest level nodes should achieve a single task.  

• These can then be coded as a single module or sub-program.

4. Types of Errors

Syntax Error Syntax errors are errors which break the grammatical rules of the 

programming language. They stop it from being run/translated 

Logic Errors Logic errors are errors which produce unexpected output. On their 

own they won’t stop the program running 

5. Trace Tables

• A vital skill for understanding program flow and testing the accuracy of an algorithm 

for logic is called “Tracing Execution”. 

• Examine a printed extract of program code and running thorough the program. 

• Take each line at a time and write out in a trace table the current state of each variable. 

Noting down any output the program produces. 

• Each variable present in the program should have its own column in the trace table. 

• A new row should be added under any column if the state of a variable changes. 

• Trace tables are an excellent way to track down logic errors in a problem.
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1. Key Terms

Variable A value stored in memory that can change while the program is running 

Constant A value that does not change while the program is running, and is 

assigned when the program is designed

Operator A character that represents an action, e.g. "+" is a mathematical Operator

Assignment Giving a variable or constant a value

Casting Converting a variable from one data type to another

Input A value that is entered into the program after the program has started 

running 

Output A value that produced by the program and either saved or displayed to 

the user 

6. Basic String Manipulation (general)

string.length Obtains the length of the string in characters

string.upper Converts the string to uppercase

string.lower Converts the string to lowercase

string.left(n) Gets the left-most n characters of the string

string.right(n) Gets the right-most n characters of the string

string.substring(a,b) Gets b characters of the string starting at position a

ASC(char) Returns the numerical ASCII value of char

Note : this is NOT the way things are done in any particular programming language. In 

particular Python does things differently

2. Correct Use of Data Types

Integer A positive or negative whole number used when arithmetic will be required

Real / Float A positive or negative decimal number

Character A single alphanumeric

String Multiple characters joined together [n.b. use this for credit card numbers]

Others Some languages have others, e.g. date, picture…

3. The Three Basic Programming Constructs

Sequence Executing one instruction after another

Selection Program branching depending on a condition

Interation sometimes called looping, is repeating sections of code. Condition 

controlled or count controlled

4. Common Arithmetic Operators

+ Addition

- Subtraction

* Multiplication

/ Division

^ Exponentiation

MOD Modulus

5. Common Comparison Operators

== Is equal to

!= Is not equal to

< Is lesser than

> Is greater than

<= Is lesser than or equal to

>= Is greater than or equal to

5. The Common Boolean Operators

7. Basic File Handling Operations (OCR Reference Language)

myFile=open(“…”) Open a file

myFile.close() Close a file

myFile.readLine() Read a line from a file

myFile.writeLine() Write a line to a file

myFile=(“…”) Create a new file

string.substring(a,b) Gets b characters of the string starting at position a

A Workflow myFile = open (“sample.txt”) 

while NOT myFile.endOfFile() 

        print (myFile.readLine()) 

endwhile 

myFile.write(“Hello”) 

myFile.close() 

Note : this is NOT the way things are done in any particular programming language. In 

particular Python does things differently
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1. Storing Data in Records

In Text Files • Stored on the secondary storage (hard disk/SSD/flash). 

• Used to store data when the application is closed. 

• Useful for small volumes of data.  E.g. configuration files. 

• Each entry is stored on a new line or separated with an identifier 

such as a comma or tab. 

• Can require a linear search to find/read data which is slow (if there is 

no order to the data or record structure). 

• Structured text files E.g. CSV, XML & JSON are popular for storing 

and exchanging data between applications 

In Arrays and 

Lists

• Stored in RAM. 

• Used to store data when a program is running. 

• Useful for small volumes of data an algorithm is using. 

• Can be single or multi-dimensional allowing for tables of data to be 

stored. 

• Uses indexes to refer to data items. 

• Efficient algorithms or linear searches can be used to find data 

In Databases • Often stored on remote servers. 

• Often used to store data shared by many users, e.g. ticket booking 

system. 

• Data is stored in records and fields. 

• Uses advanced data structures to store data efficiently. 

• Uses very efficient algorithms to search and sort data executed on 

the servers. 

• More secure than text files. 

• The order of the fields in the database in independent of the code 

Record 

Structure

• A collection of related fields. 

• A field is a variable. 

• Each field in a record can have a different data type. 

• Note the dot syntax when using records: record<dot>Field  

e.g. car1.Make

3. Arrays

Definition An array is a series of memory locations – or 'boxes' – each of which 

holds a single item of data, but with each box sharing the same name. 

All data in an array must be of the same data type

Use • Indexes usually start at 0 for the first data item (known zero 

indexed). 

• Arrays may be single or multiple dimensions. 

• Visualise dimensions as a column (single dimension) or table (two 

dimension) 

• In Memory two dimensional arrays are still stored in a linear fashion

2. SQL

SELECT which fields to be returned. * can be used to indicate all fields 

FROM which table.  Databases can have more than one table, each with their 

own unique name

WHERE records meet a condition.  LIKE and % can be used as a wildcard 

Example SELECT name, age, iq FROM person WHERE name LIKE ‘FIS%’

4. Sub programs

Why Use them • Larger programs are developed as a set of sub-programs called 

subroutines. 

• Structuring code into sub-programs makes the code easier to read 

and debug. 

• Each sub-program can easily be tested. 

• Sub-programs can be saved into libraries and reused in other 

programs

Functions Functions return values and create reusable program components.

Procedures Procedures create a modular structure to a program making it easier 

to read. They do not return values

5. Random Numbers

Deterministic Programs that run on computer systems are deterministic – with 

exactly the same inputs they should produce exactly the same 

outputs.

Real World Randomness is easy to produce in the real world – spinning a wheel, 

rolling a dice and so on are millennia-old techniques but producing 

the same randomness in a computer program is actually rather tricky

Computer • Computers do not produce random numbers at all 

• They use complex mathematical techniques to produce a series of 

numbers that may appear random but are really only an 

approximation to randomness (called pseudo-random numbers) 

• We refer to them as random numbers anyway

OCR Reference 

Language

myVariable = random (1,6) will produce a random number between 1 

and 6


