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6.2 Data types, operators and codes

Module 6 Computer 
Science

Explain the meaning of and provide examples of Data types 

Explain how bits can be combined to create complex codes

Introduce the concept of Boolean operators 

Differentiate between a digital signal, machine language, assembly 
languages and high level languages.

6.2. Understanding computer binary operations and introduces terms 
Data type, Machine Code, Assembly Language. Identifies the 
relationship between and use of common character sets. 
• At the completion of the session, students will be able to;
• 1. Explain the meaning of the term data type and provide examples
• 2. Describe the representation of a Bit in various forms
• 3. Identify basic Boolean (logical) operators AND, OR, NOT, XOR
• 4. Explain the use of binary codes to represent characters
• 5. Explain the term ‘character set’
• 6. Describe with examples (for example ASCII and Unicode) the 

relationship between the number of bits per character in a character set 
and the number of characters which can be represented



How is data represented in a computer or digital system?

BITS.

1 – 0

On- 0ff

True-False

5volts 0 volts.

Each bit can be grouped’ and combined to make codes.

A data type, in computer science and programming, is a classification 
that specifies which type of value a variable has and what type of 
mathematical, relational or logical operations can be applied to it 
without causing an error. 

The data type defines which operations can safely be performed to 
create, transform and use the variable in another computation. 

Question – what data type did we identify in Lesson 6.1?

Data Type Used for Example

Boolean Representing logical values TRUE, FALSE

Character Encoding text numerically 97 (in ASCII, 97 is a lower case 'a')

String Alphanumeric characters
The digits are treated as text.

m.v Jolly Sailor, GBTT, MMSI 
235123456

Integer Whole numbers have numeric 
value

7, 12, 999

Float (floating point) Number with a decimal point with 
numeric value

3.15, 9.06, 00.13

There are many other data types which you will encounter. For example Array, Date, Time, Datetime, 
Timestamp etc. Commonly encountered in ships equipment such as GNSS, ECDIS Data Loggers 



A data type is an attribute associated with a piece of data that tells a 
computer system how to interpret its value.

Understanding data types ensures that data is collected in the preferred 
format and the value of each property is as expected.

For example, knowing the data type for “Jolly Sailor” will help a computer 
know:
• whether the data is referring to the ship name (“Jolly Sailor”) or a list of two 

names (“Jolly” and “Sailor”)

Understanding data types will help you ensure that:
• the data collected is always in the right format (“Jolly Sailor” vs. “Sailor,Jolly”)
• the value is as expected (“Joly Sailor” vs. “J011y, $ai110r”)

Machine code is a computer programming language comprising 
hexadecimal or binary instructions which computers are able to respond 
to directly. 

Machine code is written in a machine language. Therefore, a machine, 
i.e., a computer, can execute it without any translation or conversion.

The instructions that exist in machine code are known as machine 
instructions.

Machine code – a numerical language

An assembly language is a type of low-level programming language that 
is intended to communicate directly with a computer’s hardware. 

Unlike machine code, which consists of binary and hexadecimal 
characters, assembly languages are designed to be readable by humans.

Low-level programming languages such as assembly language are a 
necessary bridge between the underlying hardware of a computer and the 
higher-level programming languages—such as Python or JavaScript—in 
which modern software programs are written.



How are these Data types processed by the computer?

As bits. 

Switches can be combined to 

AND

OR

NOT

XOR

0 AND 0  = 0

1 AND 0 = 0

0 AND 1 = 0

1 AND 1 = 1

Described in a TRUTH TABLE 

Only when both states are 1, is it true that the Output is ‘1’



0 OR 0 = 0

1 OR 0 = 1

0 OR 1 = ?

1 OR 1 = ?

NOT 0 = 1

NOT 1 = 0

A special form of OR function

0 OR 0 = 0

1 OR 0 = 1

0 OR 1 = 1

1 OR 1 = 0



What is meant by a ‘character set’.

A defined list of characters recognised by the computer hardware and 
software.

Each character is represented by a number.

Which Character Set was introduced in Lesson 6.1 ?

Lesson 6.1. introduced the ASCII character set. 

ASCII - American System Code for Information Interchange 

Developed for “Teletype” and “Teleprinters” in 1963

ASCII Traditionally used 7 bits, 

00000000 to 11111111

How many states can be represented?

TASK

Calculate the maximum number of characters that can be represented using 7 
bits.

Each Bit can only have one of two states – hence the term 
Binary.

20 = 1 state

27 = 128 states

So 7 bits can represent 128 different codes

7 bit ASCII

The original ASCII character code, which provides 128 
different characters, numbered 0 to 127. ASCII and 7-bit 
ASCII are synonymous. 



What is the 
DECIMAL CODING 
FOR ASCII ?

65, 83, 67, 73,73

Ships NAVTEX

Navigational Telex

Based on the original Teleprinter 
designs

Receives Navigational Safety and 
weather information.

ASCII was originally developed for basic computers and printers such as 
the NAVTEX

As more computers began to work with 8-bit groups of data, ASCII was 
written as 8 bits. 

In NAVTEX for example, some ERROR CHECKING is required.

The most significant bit is sometimes used as a parity bit to perform a 
parity check (a form of error checking).



28 = 256 states

Required 

What are the alternative HEX Codes for the Characters

‘A’ ‘S’ ‘C’ ‘I’ ‘I’ 

Uses 16 bits

How many codes are available?

216

Explore UNICODE using the link

https://unicode-table.com/en/#0089



Developed a better understanding of codes

Considered Logical Functions.

Used the ASCII Code

Reviewed number bases of 2, 16 BINARY and HEXADECIMAL

Introduced UNICODE

Lesson 6.3 develops an understanding of basic structure of a computer 
system

How many bits are used for the ASCII code?

How many characters will this number of bits allow for?

From what was the ASCII code developed?

What is extended ASCII?

Why was Unicode developed?

Note – develop an online interactive quiz or multiple choice selection.

Example follows



(a) Explain the meaning of Data Type

(b) What data types would represent the values “Fuel Oil”,  308.5 , “Tonnes”,   
YES or NO

(c) Describe the primary difference between Machine Code and Assemble 
Language

(d) Explain what is meant by a ‘character set’.

(e) ASCII is an acronym. State what words the initial letters represent.

(f) The first edition of the ASCII code was published in 1963 and it was based on 
an earlier code. 

(i) Why was it developed.
(ii) Give a marine example of where it is used.

(g) 
(i) How many bits are used for this original code?
(ii) How many characters can be encoded using this number of bits?

(h) Not all of the characters are printable. What are the others called and 
what are they used for?

(i) Explain how ASCII is used to represent text in a computer system.

(j) Unicode is also used to represent text in a computer system.

(k) Explain the difference between the character sets of Unicode and ASCII. 


